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Abstract  
   
Introduction and objective: Chronic periodontitis is the most common form of periodontal disease. Progression of the 
disease is due to high levels of pro-inflammatory cytokines. Statins are a class of lipid-lowering drugs that used for 
cardiovascular disease and stroke. Statins has potential anti-inflammatory effect by blocking intermediate metabolites 
of the mevalonate pathway. The aim of this study was to evaluate the influence of Lovastatin and Simvastatin in 
improve the parameters of chronic periodontitis in the population of Khorasan Razavi province. 
Methods and materials: 40 subjects with chronic periodontitis were selected and informed consent was obtained from 
participants. Participants were divided into control and experimental groups and we scaling for patients of both groups, 
then control group without high blood cholesterol and treatment of patients was done without statin drugs and in case 
groups, patients with blood cholesterol higher than 240 mg/dl with Lovastatin 20 mg/day during 3 month treated. 
Periodontal indices; such as probing pocket depth (PPD), GI, PI, CAL and bleeding on probing in patients with chronic 
periodontitis were measured by the examiner before and after treatment in the control group and the experimental 
group. Also this index were measured 3 months after treatment in both groups by the same person examiner as Blind 
and dataes were analyzed by statistical software. 
Results: In this study, Mean ± SD of age was 7.93 ± 43.8 in the control group and the experimental group was 7.72 ± 
47.8 and of the 40 patients in the study, 18 were males and 22 were females. Our study showed that the index of GI, 
CAL, BOP and probing depth were significantly different between the two groups after the intervention (P<0.05) and 
only after the intervention PI index was not significantly different between the two groups (P>0.05). 
Conclusion: Our findings showed that statins may improve periodontal index in patient with periodontal disease. This is 
probably because that statins increase bone regeneration and reduced inflammatory parameters such as CRP, MMP-9, 
TNF-α and the intermediate products. 
 
Keywords: Chronic periodontitis, Simvastatin, Lovastatin, Gingival Index, Plaque Index, Clinical Attachment Level, 
Bleeding on Probing 
 
 
Introduction 
 

1
 Periodontal disease is responsible for the majority of 
tooth loss after 35 years. (1) Chronic periodontitis is the 
most common form of periodontal disease and its 
prevalence in different societies varied and widespread 
(2). Progression of the disease is due to high levels of pro-
inflammatory cytokines. It was recently demonstrated in 
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patients with periodontitis 4 times more likely than 
healthy individuals may suffer from rheumatoid arthritis 
(3, 4).   Chronic periodontitis is an infectious disease that 
leads to inflammation of the tissues supporting the teeth; 
loss of connections is progressive and lead to bone loss 
(5).  
 Clinical findings of chronic periodontitis are untreated: 
formation of subgingival and above gum plaque is often 
associated with the dental calculus, gingival 
inflammation, pocket formation, loss of alveolar bone 
resorption connections (6). 
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In response to endotoxin that periodontal pathogens 
excreted, targeting a number of inflammatory mediators 
associated with osteoclasts, bony tissue and connective 
tissue around the teeth, including the periodontal 
ligament and destroys them. Scaling, root planning, 
antibiotics and mouthwash such treatments are also 
recommended in chronic periodontitis (7). Statins 
consumption reduces the possibility of periodontal 
criteria. 
 Sangwan et al (2016) performed a study aimed to 
evaluate the response to nonsurgical periodontal therapy 
among hyperlipidemic subjects and whether statin use by 
hyperlipidemic subjects influences the response.  This 
study was conducted on 107 chronic periodontitis 
subjects 35 normolipidemic, 36 hyperlipidemics on 
nonpharmacological therapy and 36 hyperlipidemics on 
statins and periodontal index ( GI, PD, CAL) and 
biochemical (plasma triglyceride, total cholesterol, LDL, 
and LDH) examination was done at baseline and 3 months 
after nonsurgical periodontal treatment. They found that 
the GI in the control groups and treatment with statins 
significantly improved and PD and LDL compared to the 
beginning of the study reduced and HDL increased. While 
higher baseline lipid levels were somewhat detrimental to 
the resolution of inflammation postperiodontal 
treatment, the inclusion of statin therapy among 
hyperlipidemic subjects seemed to improve clinical 
response as compared to those devoid of the drug. (8) 
 Estanislau et al (2015) in a systematic review evaluate 

the effect of statins on periodontal treatment. They 

reviewed all articles blind or double-blind, retrospective 

cohort or randomized controlled trials, published 

between the years 2004 and 2014 in English and 

Portuguese. They founded that statins have important 

anti-inflammatory and immune effects such as-reactive 

protein and matrix metalloproteinases and their 

intermediate product (such as TNF-α) and also able to 

inhibit the adhesion and extravasation of leukocytes, 

which block the co-stimulation of T cells.(9) 

 Haris et al (2015) examine the role of statins in the 

treatment of periodontitis. They found that many 

cardiovascular studies have suggested that statins have 

potential anti-inflammatory and antioxidant properties 

and also found that statins systemically and locally 

increased osteogenic differentiation and bone 

morphogenic protein and bone formation by upregulating 

the intermediate metabolites and also by blocking the 

mevalonate (10). 

 Chen Xu et al (2014) examined the effects of 

simvastatin prevents alveolar bone loss in an 

experimental rat model of periodontitis after 

ovariectomy.  Their study included 36 female rats Sprague 

Dawley during 4 months in 6 research group. This study 

found that local simvastatin increase height of alveolar 

bone and reduce alveolar localized bone resorption 

without systemic symptoms of bone resorption (11). 

Meisel et al (2014) in a study evaluate the effect of statins 
on periodontitis and tooth loss. In this study, 134 patients 
with a history of follow up 5 years treated with statins. 
They founded that statins significantly reduced the teeth 
loss due to the reduced plasma LDL-c. (12) 
 Subramanian et al (2013) examined the effect of high 
dose statins on reducing periodontal inflammation.  For 
this study, 83 patients with atherosclerosis were enrolled 
in the study and atorvastatin for treatment was 
prescribed and CAL and PD parameters evaluated. They 
concluded that high-dose atorvastatin reduces gingivitis, 
which recently the effect of statins recognized (13) 
 Rao et al (2013) in RCT study aimed to investigates the 
effects of simvastatin in smokers with chronic 
periodontitis.  In this study, 50 patients in the two 
treatment groups SRP with simvastatin and SRP with 
placebo were divided and indicators BOP, PD and CAL at 
the time of the baseline, 3, 6 and 9 months after 
treatment was measured. It concluded that a significant 
reduction in the BOP and PD and a significant increase in 
the CAL in smokers with chronic periodontitis were 
treated with SRP plus local simvastatin observed. (14) 
 Suresh et al (2013) evaluated anti-inflammatory effect 
of statins in chronic periodontitis. In this study, 30 
patients aged 40 to 60 years in both groups treated with 
statin and non-statin therapy were divided and the level 
of IL-1β gingival crevicular fluid (GCF) was evaluated. The 
study concluded that the reduced levels of IL-1β in GCF in 
group treated by statins,   show anti-inflammatory effect 
of statins in periodontitis. (15) 
 
Materials and methods 
 
After extensive library survey on the issue and determine 
variables, this study on 40 subjects with chronic 
periodontitis were selected and informed consent was 
obtained from participants.  
 Participants in the study were those who were 
admitted to the School of Dentistry, Mashhad University 
of Medical Sciences. Participants were divided into 
control and experimental groups and we scaling for 
patients of both groups, then control group without high 
blood cholesterol and treatment of patients was done 
without statin drugs and in case groups, patients with 
blood cholesterol higher than 240 mg/dl with Lovastatin 
20 mg/day during 3 month treated. Periodontal indices; 
such as probing pocket depth (PPD), GI, PI, CAL and 
bleeding on probing in patients with chronic periodontitis 
were measured by the examiner before and after 
treatment in the control group and the experimental 
group. Also this index were measured 3 months after 
treatment in both groups by the same person examiner as 
Blind and dataes were analyzed by statistical software. 
 

Results 
 
In this section the results of statistical data collection in 
the form of tables and graphs are presented. Mean ± SD 



Ali Banihashem Rad et al    Evaluation of statins (Simvastatin and lovastatin) in reducing periodontal parameters in patients with chronic periodontitis 

 

1099 | Int. J. of Multidisciplinary and Current research, Vol.6 (Sept/Oct 2018) 

 

of age was 7.93 ± 43.8 in the control group and the 
experimental group was 7.72 ± 47.8. T-student test was 
not observed a significant difference between the two 
groups in terms of mean age (t=1.61, P=0.115) of the 40 
patients studied, 18 (0.45%) were male and 22 (0.55%) 
were female. The results showed that the two groups 
were similar in terms of gender (Chi - square=1.61, 
P=0.20) (Table 1) 
 

Table 1: Frequency of subjects according to gender and 
group 

 

 
Control group 

Experimental 
group 

Total 

(Percentage) 
number 

(Percentage) 
number 

(Percentage) 
number 

Male (55.0)11 (35.0)7 (45.0)18 

Female (45.0)9 (65.0)13 (55.0)22 

Total (100.0)20 (100.0)20 (100.0)40 

 
However the results of the interventions described above. 
 
PI Index 
 
The results showed that mean PI index significantly 
reduced in the experimental group and control group (p 
<0.001). The independent t-test showed a reduction in 
both groups were not significantly different (P = 0.41). 
(Table 2) 
 
Table 2: Mean and standard deviation PI before and after 

treatment in both study groups 
 

Groups 
Before 

intervention 
After 

intervention 

difference 
before and 

after 

Paired t-
test 

result 

 
Mean ± SD Mean ± SD Mean ± SD 

 

Control group 0.686±2.05 0.696±1.2 0.36±-0.85 
T=10.37 
P<0.001 

Experimental 
group 

0.696±1.8 0.587±0.85 0.39±-0.95 
T=10.78 
P<0.001 

Paired t-test 
result 

T=1.14 
P=0.26 

T=1.71 
P=0.94 

T=0.83 
P=0.41 

 

 
Analysis of covariance to control age and gender variables 
was used (Table 3). According to the table, the control of 
age and gender variables and PI before intervention has 
significant differences in reducing PI in two groups. So 
that in the control group the average value of PI is 0.27. 

 
Table 3 Shows the results of covariance analysis on the 

effect of intervention on PI changes according to the 
control age and gender variables 

 

p-value t 
Standard 

error 
Coefficient Variable 

0.01 2.68 0.385 0.274 Control group 

- - - 0 
Experimental 

group 
0.271 1.118 0.117 -0.131 Male 

- - - 0 Female 
0.089 1.75 0.009 0.016 Age 

<0.001 6.79 0.097 0.658 Before PI 

a) is base 

GI Index 
 
The results showed that mean GI index significantly 
reduced in the experimental group and control group (p 
<0.001). The independent t-test showed a reduction in 
both groups were significantly different (P = 0.25). (Table 
4) 
 
Table 4: Mean and standard deviation GI before and after 

treatment in both study groups 
 

Independent 
t test result 

Difference 
before 

and after 

After 
intervention 

Before 
intervention Groups 

 
Mean ± 

SD 
Mean ± SD Mean ± SD 

T=10.37  , 
p<0.001 

0.366±-
0.85 

0.510±1.45 0.47±2.30 
Control 
group 

T=15.98, 
P<0.001 

0.307±-
1.1 

0.587±0.85 0.605±1.95 
Experimental 

group 

 
T=2.33, 
P=0.025 

T=3.44, 
P=0.001 

T=2.043 , 
P=0.048 

Independent 
t test result 

    
 Analysis of covariance to control age and gender 
variables was used (Table 5). According to the table, the 
control of age and gender variables and GI before 
intervention has significant differences in reducing GI in 
two groups. So that in the control group the average 
value of GI is 0.33. 
 

Table 5 Shows the results of covariance analysis on the 
effect of intervention on GI changes according to the 

control age and gender variables 
 

p-value t 
Standard 

error 
Coefficient Variable 

.015 2.559 .132 .337 Control group 

- . . .0a 
Experimental 

group 
.506 .671 .116 .078 Male 

- . . 0a Female 
.505 .673 .010 .006 Age 

<0.001 5.813 .134 .780 Before GI 

a) is base 

 
CAL Index 
 
The results showed that mean CAL index significantly 
reduced in the experimental group and control group (p 
<0.001). The independent t-test showed a reduction in 
both groups were significantly different (P = 0.019). (Table 
6) 
 

Table 6: Mean and standard deviation CAL before and 
after treatment in both study groups 

 

Independent 
t test result 

Difference 
before 

and after 

After 
intervention 

Before 
intervention Groups 

 

Mean ± SD Mean ± SD Mean ± SD 

T=8.71      
p<0.001 

0.410±-
0.80 

0.444±2.25 0.686±3.05 
Control 
group 

T= 10.51   
p<0.001 

0.489±-
1.15 

0.410±1.80 0.510±2.95 
Experimental 

group 

 
T=2.45      

p=0.019 
T= 3.32    p=  

0.002 
T= 0.52 
p=0.060 

Independent 
t test result 
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Analysis of covariance to control age and gender variables 
was used (Table 7). According to the table, the control of 
age and gender variables and CAL before intervention has 
significant differences in reducing CAL in two groups. So 
that in the control group the average value of CAL is 0.46. 
 

Table 7 Shows the results of covariance analysis on the 
effect of intervention on CAL changes according to the 

control age and gender variables 
 

p-value t 
Standard 

error 
Coefficient Variable 

<0.001 4.255 .108 .460 Control group 

. . . 0a 
Experimental 

group 
.796 -.261 .112 -.029 Male 

. . . 0a Female 
.179 1.370 .008 .011 Age 

<0.001 4.044 .099 .399 Before CAL 

a) is base 

 
BOP Index 
 
The results showed that mean BOP index significantly 
reduced in the experimental group and control group (p 
<0.001). The independent t-test showed a reduction in 
both groups were significantly different (P = 0.001). (Table 
8) 
 

Table 8: Mean and standard deviation BOP before and 
after treatment in both study groups 

 

Independent 
t test result 

Difference 
before 

and after 

After 
intervention 

Before 
intervention Independent 

t test result 
Mean ± 

SD 
Mean ± SD Mean ± SD 

T=6.23      
p<0.001 

2.11±-
2.95 

7.29±33.65 7.50±36.66 
Independent 
t test result 

T=6.32      
p<0.001 

7.81±-
11.05 

7.62±23.85 11.52±34.50 
Independent 
t test result 

 
T= 4.47 , 
p=<0.001 

T= 4.15     
p<0.001 

T=0.553      
p=0.58 

Independent 
t test result 

 

Analysis of covariance to control age and gender variables 
was used (Table 9). According to the table, the control of 
age and gender variables and BOP before intervention 
has significant differences in reducing BOP in two groups. 
So that in the control group the average value of BOP is 
9.72. 
 

Table 9 Shows the results of covariance analysis on the 
effect of intervention on BOP changes according to the 

control age and gender variables 
 

p-value t 
Standard 

error 
Coefficient Variable 

<0.001 6.527 1.489 9.721 Control group 

. . . 0a 
Experimental 

group 
.043 -2.098 1.488 -3.121 Male 

. . . 0a Female 
.661 .442 .140 .062 Age 

<0.001 5.264 .106 .559 Before BOP 

a) is base 

PD Index 
 
The results showed that mean PD index significantly 
reduced in the experimental group and control group (p 
<0.001). The independent t-test showed a reduction in 
both groups were significantly different (P = 0.001). (Table 
10) 
 

Table 10: Mean and standard deviation PD before and 
after treatment in both study groups 

  

Paired t-
test 

result 

Difference 
before 

and after 

After 
intervention 

Before 
intervention Groups 

 
Mean ± SD Mean ± SD Mean ± SD 

T=4.48      
p<0.001 

0.299±-
0.30 

0.433±3.35 0.461±3.65 
Control 
group 

T=11.48    
p<0.001 

0.379±-
0.975 

0.412±2.77 0.500±3.75 
Experimental 

group 

 
T=6.24      

p<0.001 
T=4.32      

p<0.001 
T= 0.657     
p=0.515 

Paired t-test 
result 

 
Discussion  
 
Periodontal disease is responsible for the majority of 
tooth loss after 35 years. (1) Chronic periodontitis is the 
most common form of periodontal disease and its 
prevalence in different societies varied and widespread 
(2). Progression of the disease is due to high levels of pro-
inflammatory cytokines. It was recently demonstrated in 
patients with periodontitis 4 times more likely than 
healthy individuals may suffer from rheumatoid arthritis 
(3, 4).   Chronic periodontitis is an infectious disease that 
leads to inflammation of the tissues supporting the teeth; 
loss of connections is progressive and lead to bone loss 
(5).  
 Clinical findings of chronic periodontitis are untreated: 
formation of subgingival and above gum plaque is often 
associated with the dental calculus, gingival 
inflammation, pocket formation, loss of alveolar bone 
resorption connections (6). 
 In response to endotoxin that periodontal pathogens 
excreted, targeting a number of inflammatory mediators 
associated with osteoclasts, bony tissue and connective 
tissue around the teeth, including the periodontal 
ligament and destroys them. Scaling, root planning, 
antibiotics and mouthwash such treatments are also 
recommended in chronic periodontitis (7). Statins is one 
of the drugs consumption and the possibility of reducing 
periodontal criteria is not expected. 
 Statins consumption reduces the possibility of 
periodontal criteria. The aim of this study was evaluation 
of statins (Simvastatin and lovastatin) in reducing 
periodontal parameters in patients with chronic 
periodontitis.  Gingival biofilm plaque includes a large 
number of different bacteria feeds from bleeding gums, 
saliva and GCF. In general, it is believed that the biofilm 
contains inflammatory response to neutralizing bacterial 
challenge. The accumulated plaque gets worse via 
inflammation (16). Various reports described the impact 
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of dental plaque on the systemic inflammatory response 
and lipid-cycle levels including cholesterol (17, 18). The 
joint effect of bacterial biofilm and infection, mirror 
image of the relationship between systemic reactions and 
periodontal inflammation include increased phospholipid, 
cytokines and markers of inflammation such as 
fibrinogen, CRP and the potential relationship seen 
between periodontal and cardiovascular disease (19). 
Periodontitis is a type of inflamed tissue wound is 
because of an microbiological injury and can be used with 
conventional mechanical harvesting plaque above and 
below the gums, causing inflammation and increased 
control it and restore its clinical remission (20).  
 Proper wound healing depends on various cytokines 
and growth factor that is the primary source of 
macrophages as well. Factors help wound healing, 
including platelet and growth factor and TGF-β which 
reduced lipid (21) as strong proven that fat causes 
increased levels of cooperation will be delayed wound 
healing. It has been reported that increased fat levels 
increase inflammatory cytokine production (eg, TNF-α 
and IL-1β), which are produced by monocyte and PMN 
(22, 23). According to the results, we found that the PI 
parameter was significantly decreased in both groups (P 
<0.001), but there is no significant difference between 
the two groups (P> 0.05). We also noticed parameters GI, 
CAL, PD and BOP were significantly decreased in both 
groups (P <0.001) the indexes was significantly different 
between the two groups (P <0.001) in such a way that 
these measures had a greater reduction in the statin 
group.  
 Saver (24) showed that, unlike our study, statin group 
does not have any significant difference between the 
control group, also in the study Saxline (25) observed that 
not only improves periodontal disease but also has led to 
increase the disease,  but in studies Lindy (26), Pradeep & 
Thorat (27), Fajardo (28), Meisel (12, 29), Pradeep (30, 31) 
and Sangwan (32) as our study parameters PD, GI and CAL 
significantly reduced in the statin group compared to the 
control group (P <0.001). 
 In Invivo and Invitro studies the mechanism of 
protection and treatment of periodontal disease has been 
described. In Invitro studies conducted, it reported that 
different statins are able to stimulate osteogenic 
differentiation and simultaneously inhibit idiopathic 
differentiation of bone marrow mesenchymal cells (33-
34). Animal studies have shown that the effect of statins 
in oral and maxillofacial bone tissue as well as its effect 
on the rest of the bone tissue like tibia and skull bones 
(35, 36-38).  Also, recent studies in humans have shown 
that statins have positive effects on the reduction of 
alveolar bone defect (13, 27, 31, and 32) that we can see 
its effects on periodontal health (12, 23).  Its use can 
reduce periodontal pocket depth and reduce the 
symptoms of inflammation in periodontal disease (13, 25, 
30). After using simvastatin with different carriers such as 
calcium sulfate (28), methyl cellulose gel (27, 30, 31, 39, 
40), bovine bone matrix (38), collagen sponge (41) and 

bisphosphonate alendronate (42) reported positive 
results during the regenerated bone Defect (27, 30, 31). 
Lovastatin and simvastatin increase bone density by 
stimulating the bone morphogenetic protein (BMP-2) in 
Invitro and in mice (43, 44).   Statins also have anti-
inflammatory and immunologic effect by reducing levels 
of protein C-reactive (CRP), matrix metalloproteinase -9 
(MMP-9), intermediate products and TNFα (45, 46).   High 
activity of MMPs and TNFα increased periodontal 
diseases by the tissue destruction (47).  So that it is 
biologically plausible reasons of positive impact of statins 
on periodontal disease. Also the pharmacology effect of 
statins can justify our findings (48). 
 
Conclusion 
 
In this study, Mean ± SD of age was 7.93 ± 43.8 in the 
control group and the experimental group was 7.72 ± 
47.8 and of the 40 patients in the study, 18 were males 
and 22 were females. Our study showed that the index of 
GI, CAL, BOP and probing depth were significantly 
different between the two groups after the intervention 
(P<0.05) and only after the intervention PI index was not 
significantly different between the two groups (P>0.05). 
Our findings showed that statins may improve 
periodontal index in patient with periodontal disease. 
This is probably because that statins increase bone 
regeneration and reduced inflammatory parameters. One 
limitation of our study was small sample size, which was 
recommended in future studies inflammatory factors 
such as MMP-9, IL-8, TNF-α and CRP examined. 
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