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ABSTRACT

The present study aimed to estimate the serum levels of vascular cell adhesion molecule-
1(VCAM-1), interleukin-6 (IL-6), and lipid profile [including total cholesterol, triglycerides 
(TGs), high –density lipoprotein cholesterol (HDL) and low –density lipoprotein cholesterol 
(LDL)] in chronic periodontitis patients and to detect the association between the aforementioned 
cardiovascular disease risk markers and the periodontal disease severity and extent. In addition, 
the study also aimed to detect whether the non-surgical periodontal treatment (NSPT) may affect 
the levels of these biochemical parameters.  Fifty eight subjects completed the study and were 
subdivided into: group I (31 chronic periodontitis patients), and group II (27 adults with clinically 
healthy gingivae). Group I received standard NSPT. Periodontal parameters and serum levels of 
VCAM-1, IL-6, and lipid profile were estimated at baseline and at 6 weeks after NSPT. There were 
significant differences between study groups regarding serum VCAM-1, IL-6, total cholesterol, LDL 
(p<0.001), and HDL (P<0.05). In group I, the pre-treatment values of all periodontal parameters 
and biochemical analytes were significantly higher than post-treatment values. At 6 weeks after 
therapy, both bleeding index and periodontal diseases extension were positively correlated with 
serum cholesterol, TGs, and LDL. BI was negatively correlated with HDL. It was concluded from 
the previous findings that chronic periodontitis has the potential to increase systemic inflammation, 
vascular endothelial biomarkers, and serum lipid profile of affected individuals. Hence, NSPT may 
reduce the risk of CVS diseases by reducing the systemic inflammation.

KEYWORDS: Chronic periodontitis, systemic inflammation, IL-6, VCAM-1, lipid profile, 
cardiovascular diseases. 
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INTRODUCTION 

Periodontitis is a chronic inflammation of the 
periodontal tissues, inducing connective tissue 
disruption, alveolar bone resorption and finally 
tooth loss. It is caused by host bacterial interaction 
resulting in an exaggerated inflammatory response 
and overexpression of pro-inflammatory cytokines 
by host cells, such as interleukin-1β (IL-1β) 
and tumor necrosis factor-α (TNF-α), thereby 
stimulating an inflammatory cascade which 
triggers matrix metalloproteinases (MMPs) and 
prostaglandin-E2 (PGE2) formation. (1)

Several investigations revealed that peri-
odontal disease is commonly related to  
atherosclerosis (2,3), myocardial infarction, cere-
brovascular disease, and peripheral vascular  
diseases.(4,5) Cardiovascular diseases remain the 
main cause of death worldwide and especially in 
developed countries.(6) Atherosclerosis is the dis-
ease mechanism that causes most of cardiovascular 
diseases.(7) An imbalance of the secretory, regula-
tory, metabolic and immunological properties of the 
vascular endothelium are linked to dysfunction of 
the vascular endothelium and atherogenesis, and as-
sociated with increased onset of cardiovascular dis-
eases. (8) Moreover, various studies also have shown 
the correlation between increased inflammatory 
markers levels and the occurrence of cardiovascular 
disease.(9,10)

Periodontal disease may be a risk factor for car-
diovascular disease through a common underlying 
pathogenic inflammatory response. Periodonto-
pathogenic bacteria can reach the circulation di-
rectly by invading the host tissues.(11)  Periodontal 
infections are associated with repeated bacteremias 
and endotoxemias; actually, periodontal bacteria 
have been detected within atheromatous plaques. (12) 
As a result, the vasculature is exposed continuously 
to the disseminated pathogens from periodontal le-
sions, increasing endothelial inflammatory activa-
tion and functional impairment. (13)

Moreover, lipopolysaccharide (LPS) derived 
from periodontal Gram-negative bacteria was 
found to stimulate the host immune cells and as 
a consequence, pro-inflammation is observed in 
both cardiovascular disease and periodontitis. (14,15)  
Recently, periodontal therapy was found to decrease 
systemic inflammation, improves cardiovascular 
functions and endothelial function in individuals 
with periodontal and cardiovascular diseases.(16-20) 

However, periodontal disease was suggested to be 
linked with numerous risk factors and biomarkers 
of cardiovascular diseases, there is considerable 
heterogeneity in methodology, demographics and 
results among previous reports.(3,21,22)  Hence, the 
aim of this study is categorized as follows:

1. To evaluate the levels of cardiovascular disease 
risk markers including IL-6, VCAM-1, and 
lipids [TGs, HDL, LDL, total cholesterol] in the 
sera of adults with chronic periodontitis.

2. To assess the relation between periodontal disease 
extent and severity and settled biomarkers of 
cardiovascular risk, inflammation and vascular 
health, in sera of chronic periodontitis patients.

3. To investigate whether the non-surgical 
periodontal treatment (NSPT) could reduce the 
levels of cardiovascular disease biomarkers in 
chronic periodontitis patients.

PATIENTS AND METHODS

Patient Selection

A total of 101 individuals were screened in 
the Periodontology clinics, Faculty of Dentistry, 
Mansoura University, between July and November, 
2016. Thirty seven subjects were excluded; 22 
individuals did not meet the inclusion criteria and 
15 individuals refused to participate. Sixty four 
participants were eligible for the study. The selected 
subjects had no history of any systemic diseases 
such as hypertension, diabetes mellitus, obesity…
etc. The eligible individuals did not receive any 
previous treatment of chronic periodontitis at least 
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6 months or take antibiotics or non-steroidal anti-
inflammatory drugs 3 months before commencement 
of the study. Subjects had no obvious source of 
oral infection. Patients with orthodontic therapy 
and uncooperative patients were excluded from 
participation in this study. The study was approved 
by the Institutional Review Board of Mansoura 
University.

The enrolled subjects were classified into two 
groups: chronic periodontitis group (group I): 
included 32 chronic periodontitis patients, according 
to Armitage criteria. (23) Their age range was 36-
53 years (17 males &15 females). Healthy control 
group (group II) included 32 adults with clinically 
healthy periodontium. Their age range was 34-49 
years (18 males & 14 females). 

Periodontal Assessment 

The following clinical indices were assessed: 
Plaque index (PI)(24), papillary Bleeding Index  
(BI)(25), Gingival Index (GI)(26), Probing Depth (PD), 
Clinical Attachment Loss (CAL) and eventually 
Extent and Severity Periodontal Index (ESI) was 
calculated. In the assessment of the disease extension 
(E), a site is recognized as periodontally affected 
when the attachment loss is greater than 1 mm. 
Thus, a new vector (di) is developed where di=1 if 
CAL > 1 and di= 0 if CAL < 1, otherwise, extension 
of the disease (E) is presented as the percentage of 
the actually examined sites which exhibit disease.

Where, E is the disease extent, n is the number 
of actually examined sites, and di is the diseased site 
which exhibits CAL more than 1 mm.

Severity of periodontal disease (S) is expressed 
as the mean loss of attachment that is greater than 
1 mm.

Where S is the disease severity, xi is a 
measurement of attachment level in mm, n is 
defined as the number of actually examined sites, di 
is the diseased site which exhibits CAL more than 
1mm.(27) These clinical indices were measured at 
baseline in both groups and after 6 weeks in group I 
following initial periodontal treatment.

Treatment Phase

Group I patients received nonsurgical periodon-
tal therapy (NSPT), involving oral hygiene instruc-
tions, restoration of carious lesions and treatment 
of food impaction areas, correction of poorly fitting 
prosthetics and restorations, and hopeless teeth ex-
traction. Scaling and root planing (SRP) were done 
for all patients in group I by using ultrasonic and 
hand instruments twice weekly for two weeks. No 
antibiotics were prescribed after SRP. 

Biochemical Assessment

After an overnight fasting (approximately 
12 hours), 4 mL of venous blood samples were 
withdrawn  from the antecubital fossa of the arm 
under complete aseptic condition at baseline in both 
study groups and once again, after 6 weeks of non-
surgical periodontal treatment in group I. The blood 
samples were left to clot for 20 minutes. Then blood 
samples were centrifuged at 3000 rpm for 10 minutes. 
Non-hemolyzed clear sera were separated into 3 
aliquots. Two aliquots were kept at -20 c for analysis 
of serum IL-6, and VCAM-1. VCAM-1 levels were 
assayed by specific enzyme linked immuno-sorbent 
assay (ELISA) kit (Quantikine humans-VCAM-1 
research diagnostic system, Europe, Abington, UK). 
The level of IL-6 in serum samples was assayed by 
using interleukin 6 (IL-6) ELISA kit (Elabscience, 
Bethesda, MD, USA). Another aliquot was used 
for lipid profile: Triglycerides, total cholesterol and 
HDL, using commercially available kits supplied 
by SPINREACT (Sant Esteve de bas (GI), Spain). 
Low-density lipoprotein-cholesterol was calculated 
using the Friedewald equation: LDL-c=Total 
cholesterol- HDL-TG/5 (mg/dL).(28)

Statistical Analysis of Data

Data was fed to the computer and analyzed 
using IBM SPSS software package version 20.0. A 
power analysis was done before starting the study 
with type I error α = 0.05, β = 0.18 and (1-β) = 
0.82. The power was calculated as p = 0.8216 and 
the estimated minimum sample size required was 
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found to be 18 per each group to achieve a power of 
80%. The mean and standard deviation were used 
to describe quantitative data after testing normality 
via Kolmogorov-Smirnov test. Student t test was 
used to compare between the two study groups. The 
Paired t-test was used to evaluate variation between 
baseline and after treatment in the test group. 
Moreover, Pearson correlation was used to correlate 
2 normally quantitative variables. The significance 
of the yielded results was judged at the 5% level. 

RESULTS

A total of 64 individuals were selected for 
participation in the study; 32 participants met 
the inclusion criteria to represent the chronic 
periodontitis patients (group I) and the remaining 
32 individuals represented the control group. One 
participant of group I and five individuals from 
group II were lost during the follow-up period. 
Thus, only 58 participants completed the study and 
their data were analyzed at the end of the study; 
group I (n=31) and group II (n=27).

The demographic data and baseline clinical 
periodontal indices of the study groups were 
demonstrated in table 1. There were no statistically 
significant variations in both groups regarding age 
and sex. In group I, the plaque index (PI), papillary 
bleeding index (BI), gingival index (GI), and probing 
depth (PD) were significantly higher than those 
of control group (p< 0.001). The average values 
(mean ± SD) of the extent and severity index (ESI) 
in chronic periodontitis group were 83.55±13.6 and 
2.17±0.26, respectively.

Table 2 shows the biochemical investigations 
of the study groups at baseline. Highly statistically 
significant differences were detected between 
both groups regarding serum VCAM-1, IL-6, total 
cholesterol and LDL (p<0.001). Moreover, HDL 
mean value of group I was significantly lower than 
that in the control group (P<0.05). However, in 
group I, the mean value of TGs was not significantly 
different compared to group II (P>0.05). 

Table 3 exhibits the comparison between pre- and 
post-treatment periodontal parameters in chronic 
periodontitis group. The post-treatment mean 
values of all periodontal indices in group I were 
significantly higher than pre-treatment parameters 
(P< 0.001) 

Table 4 indicates a comparison between pre-
treatment and post-treatment values of biochemical 
analytes in chronic periodontitis group. The 
pre-treatment values of VCAM-1, IL-6, total 
cholesterol, TGs, HDL (P<0.001), while LDL 
(P<0.01) decreased significantly by NSPT. 

In table 5, the correlation between periodontal 
indices and biochemical analytes at baseline was 
demonstrated. There was significantly positive 
correlation between the mean value of PI and the 
mean value of VCAM-1 and total cholesterol 
(P=0.002, 0.046, respectively). The mean value of 
GI was positively correlated with the mean value 
of VCAM-1, total cholesterol, TGs and LDL serum 
levels at baseline (P =0.035, <0.001, <0.001, <0.001, 
respectively). The mean value of BI was positively 
correlated with the mean values of VCAM-1, total 
cholesterol, TGs and LDL serum levels (P=0.024, 
0.003, 0.017 and 0.013, respectively).  

Moreover, the mean value of PD was positively 
correlated with the mean values of VCAM-1, LDL, 
and total cholesterol (P= 0.02, 0.013, and 0.043 
respectively). The mean value of E value of ESI 
was positively correlated with the mean values of 
VCAM-1, total cholesterol, TGs, and LDL (P=0.012, 
0.002, 0.002, <0.001, respectively). Furthermore, 
S value of ESI was positively correlated with the 
mean values of IL-6, total cholesterol, TGs and LDL 
(P= 0.01, 0.022, 0.006, and 0.001, respectively). 
However, the mean values of GI, BI, PD, E, and 
S were negatively correlated with the mean values 
of HDL (P<0.001, =0.004, =0.004, <0.001, =0.01, 
respectively) (Table 5).

Table 6 exhibits the correlation between clinical 
periodontal indices and biochemical measurements 
at 6 weeks after NSPT. The mean value of BI was 
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positively correlated with the mean values of total 
cholesterol, TGs, and LDL serum levels (P=0.008, 
0.002, and 0.006, respectively) and negatively 
correlated with the mean value of serum HDL 

(P=0.018). There were also positive correlations 
between the mean value of E and the mean values 
of serum total cholesterol, TGs and LDL levels 
(P=0.023, 0.006, and 0.007, respectively). 

TABLE (1) Demographic Data and Baseline Periodontal Indices for Study Groups 

Parameter
Group I

(Chronic Periodontitis group)
n=31 (Mean ± SD)

Group II
(Healthy control group)

n=27 (Mean ± SD)
*P value

Age (year) 43±3.4 41±2.6 NS

Sex (M/F) 17/14 15/12 NS

PI 1.96±0.29 0.53±0.198 <0.001

GI 1.84±0.44 0.51±0.12 <0.001

BI (%) 0.89±0.11 0.41±0.08 <0.001

PD (mm) 2.59±0.38 0.86±0.12 <0.001

E (%) 83.55±13.6 0 0

S  (mm) 2.17±0.26 0 0

*P= Student t test (Statistically significant when P< 0.05). NS= non-significant.
(M/F)= male to female ratio, PI= Plaque index, GI= Gingival index, BI= Papillary bleeding index, PD= probing depth.
E= Extent of periodontal disease which is expressed by percentage of sites exhibiting the disease i.e., sites showing loss of 
clinical attachment (CAL).
S= Severity of periodontal disease which is expressed as the mean of CAL.

TABLE (2) Biochemical Measurements of Study Groups at Baseline

Biochemical Analyte
Group I (Chronic Periodontitis group)

n=31 (Mean ± SD)
Group II (Healthy control group)

n=27 (Mean ± SD)
*P

VCAM-1 (pg/mL) 574.4±110.97 350.0±42.17 <0.001

IL-6 (pg/mL) 19.28±4.26 10.68±3.17 <0.001

Total Cholesterol (mg/dL) 190.4±17.98 162.0±9.59 <0.001

TGs (mg/dL) 95.4±18.73 98.2±25.88 >0.05

HDL (mg/dL) 52.0±7.21 58.4±8.17 <0.05

LDL (mg/dL) 120.8±21.51 83.8±15.92 <0.001

*P= Student t test (Statistically significant when P< 0.05). VCAM-1= Vascular cell adhesion molecule-1.
IL-6= Interleukin-6. TGs= Triglycerides. HDL= High-density lipoprotein cholesterol.
LDL= Low-density lipoprotein cholesterol.
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TABLE (3) Comparison between Pre- and Post- Treatment Measurements of Periodontal Indices in Chronic 
Periodontitis Group

Parameter
Pre- Treatment

(Mean ±SD)
Post-Treatment

(Mean ±SD)
**P

PI 1.96±0.29 0.97±0.31 <0.001

GI 1.84±0.44 0.99±0.29 <0.001

BI (%) 0.89±0.11 0.51±0.17 <0.001

PD (mm) 2.59±0.38 1.93±0.23 <0.001

E (%) 83.55±13.6 60.99±18.18 <0.001

S (mm) 2.17±0.26 1.69±0.18 <0.001

**P= Paired t test (Statistically significant when P< 0.05).

TABLE (4) Comparison between Pre- and Post-Treatment Biochemical Measurements in Chronic 
Periodontitis Group

Biochemical Analyte
Pre- Treatment

(Mean ±SD)
Post-Treatment

(Mean ±SD)
**P

VCAM-1 (pg/mL) 574.4±110.97 371.6±51.14 <0.001
IL-6 (pg/mL) 19.28±4.26 15.28±3.44 <0.001
Total Cholesterol (mg/dL) 190.4±17.98 167.53±23.25 <0.001
TGs (mg/dL) 95.4±18.73 80.2±14.43 <0.001
HDL (mg/dL) 52.0±7.21 45.53±6.3 <0.001
LDL (mg/dL) 120.8±21.51 105.2±29.39 <0.01

**P= Paired t test (Statistically significant when P< 0.05).

TABLE (5) Correlation between Clinical Periodontal Indices and Biochemical Measurements at Baseline

Parameter VCAM-1 IL-6 Total Cholesterol TGs HDL LDL

PI
r 0.738 0.049 0.523 0.1 -0.434 0.299
p 0.002* 0.863 0.046* 0.724 0.11 0.279

GI
r 0.547 0.34 0.821 0.763 -0.798 0.791
p 0.035* 0.22 <0.001* <0.001* <0.001* <0.001*

BI
r 0.579 0.209 0.709 0.604 -0.697 0.626
p 0.024* 0.454 0.003* 0.017* 0.004* 0.013*

PD
r 0.584 0.378 0.529 0.424 -0.693 0.626
p 0.02* 0.165 0.043* 0.115 0.004* 0.013*

E
r 0.628 0.150 0.727 0.738 -0.821 0.793
p 0.012* 0.593 0.002* 0.002* <0.001* <0.001*

S
r 0.392 0.644 0.586 0.67 -0.638 0.747
p 0.149 0.01* 0.022* 0.006* 0.01* 0.001*

*P= statistically significant when P < 0.05.
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DISCUSSION

Low grade systemic inflammation was proved to 
increase liability for coronary artery disease (CAD) 
and ischemic stroke.(29-35) The pro-inflammatory 
state is represented by serum elevation of acute-
phase proteins and immune mediators: interleukins 
(IL-1, IL-4, IL-6, IL-18), tumor necrosis factor-α 
(TNF-α), metalloproteinase-9 (MMP-9), haptoglo-
bin, amyloid A, platelet-activating factor (PAF), and 
alpha 1 anti-chymotrypsin. (14)

In this interventional study, the mean value 
of serum IL-6 of chronic periodontitis group was 
significantly higher than that of healthy individuals. 
These results were coincidental with those of another 
study who observed IL-6 formation by mononuclear 
cells present in chronic inflamed periodontal 
tissues (36) and in contrast to Shaker and Hashem 
study (37) who found that the serum IL-6 level of 

chronic periodontitis subjects was not significantly 
different than that of healthy control. This might 
be explained as Shaker and Hashem results of IL-6 
were skewed (not normally distributed) so, the data 
were expressed as median value and range. 

In periodontitis patients, the increased serum IL-6 
levels can be explained by bacterial LPS stimulation 
of the expression of IL-6 via the host immune 
system. (38, 39) Roth et al study, 2007, demonstrated 
an elevated IL-6 production by endothelial cells of 
the aorta after P. gingivalis infection.(40) Increased 
IL-6 was found to induce visfatin expression 
that increases the formation of the adhesion and 
inflammatory proteins, as leukocyte endothelial 
adhesion molecules (E-Selectin), intercellular 
adhesion molecule 1 (ICAM-1), and VCAM-
1 which trigger PGE2 synthesis and increase 
periodontal disease severity. (41)

Table (6) Correlation between Clinical Periodontal Indices and Biochemical Measurements at 6 Weeks after 
Non-Surgical Periodontal Treatment

Parameter VCAM-1 IL-6 Total Cholesterol TGs HDL LDL

PI
r 0.175 0.247 -0.15 -0.165 0.155 -0.026

p 0.533 0.375 0.594 0.55 0.581 0.927

GI
r 0.005 -0.048 0.275 0.337 -0.231 0.208

p 0.986 0.864 0.322 0.22 0.407 0.456

BI
r 0.246 0.271 0.659 0.738 -0.601 0.671

p 0.377 0.329 0.008* 0.002* 0.018* 0.006*

PD
r 0.129 0.114 0.369 0.289 -0.451 0.148

p 0.646 0.685 0.176 0.296 0.09 0.599

E
r 0.506 0.256 0.583 0.676 -0.428 0.662

p 0.054 0.356 0.023* 0.006* 0.11 0.007*

S
r -0.217 0.145 0.077 0.336 -0.37 0.29

p 0.438 0.606 0.785 0.221 0.174 0.295

*P= statistically significant when P < 0.05.
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IL-6 and other pro-inflammatory mediators 
are formed locally in periodontal lesions and have 
the ability to escape into the blood stream. These 
molecules could affect blood vessel walls and the 
liver. Furthermore, the stimulated liver secretes 
excess amount of C-reactive protein (CRP), 
complement and prothrombotic molecules, as 
plasminogen, von-Willebrand factor, and fibrinogen. 
Thus, the increased serum level of locally produced 
proinflammatory cytokines by periodontal lesions 
and acute-phase reactants formed by liver can 
exaggerate endothelial inflammation and induce 
atherosclerosis. (17)

IL-6 helps the adhesion of leukocyte to the wall 
of atherosclerosis-liable vessel. IL-6 was found to 
facilitate attachment of lymphocytes mainly CD4+ 
to the endothelium of umbilical vein and to increase 
the formation of adhesion molecules on endothelial 
cells.(42) IL-6 was proved to exacerbate smooth 
muscle cell proliferation and migration (43) and 
appears to act a fundamental role in the fatty streak 
formation. (10)

Moreover, it was detected in this study that serum 
IL-6 level in chronic periodontitis patients was 
decreased significantly by non-surgical periodontal 
therapy. These results were in accordance with the 
findings of Solomon et al study (44) and Almaghlouth 
et al study (45) and in contrast to other studies. (46,47) 

The reduction of IL-6 by nonsurgical periodontal 
therapy can be explained by the observed reduction 
of all periodontal index scores by periodontal 
therapy and as a result fewer periodontal pathogens 
and fewer bacterial products were escaped to the 
blood stream, resulting in less pro-inflammatory 
IL-6 in serum.  

In this study, the serum VCAM-1 level in chron-
ic periodontitis patients was significantly higher 
than the control subjects. This result was consistent 
with several studies reporting that VCAM-1expres-
sion is increased by P. gingivalis LPS in endothelial 
cells. (48-50) However, other studies did not find any 
increase in VCAM-1 expression by P. gingivalis 

LPS. (51,52)  The findings of the present study also 
showed that the serum VCAM-1 level decreased 
significantly by nonsurgical periodontal treatment. 
This result was in agreement with a study that dem-
onstrated reduced VCAM-1 expression and macro-
phages/monocytes infiltration in the vascular wall in 
mice received nonsurgical periodontal treatment.(53) 
These previous results could be explained by peri-
odontal pathogens invade vascular endothelial cells 
in order to evade the immune cells.(54) Endothelial 
invasion by P. gingivalis is facilitated by hemag-
glutinin A (HagA)(55), hemagglutinin B (HagB) (56), 
and fimbriae A (Fim A). Fim A increases different 
adhesion molecules expression on the endothelial 
cells of blood vessels and inflammatory mediators 
expression as IL-6, IL-8, and cyclooxygenase-2 
(COX-2). (51,57-59) In fact, LPS and Fim A could coor-
dinate in the proinflammatory stimulation of arterial 
endothelium by P. gingivalis.(60) Aggregatebacter 
actinomycetemcomitans (and its leukotoxin) also 
up-regulate the formation of adhesion molecules 
(as VCAM-1, ICAM-1, and P-selectin), however, in 
lesser amount. (60, 61)

Moreover, the pro-inflammatory cytokines 
as IL-1, IL-6 and CRP  decrease the nitric ox-
ide synthase (NOS) secretion by endothelial 
cells(62), promoting endothelial expression of 
NADPH oxidases and increase the endothelial ex-
pression of VCAM-1, ICAM-1, E-selectin and 
 P-selectin.(63,64) Soluble CAMs forms were detected 
in serum and associated with endothelial dysfunc-
tion.(65) Periodontal pathogens were found to in-
crease the endothelial synthesis of adhesion and che-
mo-attractant molecules, stimulating the adhesion 
of monocytes and different leukocytes to the sur-
face of endothelial cells to form the atherosclerotic  
plaque.(10,66,67)

Dyslipidemia (increased serum triglycerides, 
LDL, and very low density lipoproteins (vLDL) 
is actually associated with not only fatty foods, 
but also inflammatory processes. In fact, pro-
inflammatory cytokines as IL-6, IL-1β, and TNF-α 
increase plasma VLDL/TG levels by increasing 
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hepatic lipogenesis (68,69) and lowering the clearance 
of VLDL-TG by decreasing the activity of the 
lipoprotein lipase. (70)

In this study, untreated chronic periodontitis 
patients at baseline showed significant increase 
in total serum cholesterol, LDL, and triglycerides 
(TGs) and decreased HDL. These findings were in 
agreement with the results of Schenkein and Loos, 
2013.(14)  In patients with chronic PD, P. gingivalis 
LPS is chiefly accompanied with proatherogenic 
LDL.(71) LPS-LDL assemblies induce LDL-
dependent proinflamation (72) and stimulate 
macrophages to engulf LDL cholesterol. (73,74) In 
macrophages, LPS derived from P. gingivalis 
increases CD 36 which acts as a scavenger receptor 
for LDL and oxidized LDL (75,76) and as a result, LDL 
and oxLDL increased in macrophages. Moreover, 
other periodontal bacteria, such as T. forsythia (77) 

and A. actinomycetemcomitans (78) were found to 
induce foam cell formation.

In addition, in periodontitis patients, oxLDL can 
be formed by oxidation of LDL and autoantibodies 
to oxLDL have been detected.(79) Normally, 
macrophages could be able to control homeostasis 
of serum cholesterol and lipoprotein by well-
controlled taking up and liberating into the blood. 
(80)  Periodontal bacteria and their endotoxins can 
affect lipid metabolism in macrophages.  LPS 
decreases X receptors formation in the liver, 
which are the main inducer of lipid catabolism in 
macrophages. (78) Thus, periodontitis patients are 
usually accompanied with dyslipidemia, and more 
susceptible for increased atherogenesis, especially 
when associated with LPS.

Furthermore, in this study, dyslipidemia in 
periodontitis patients was reduced after periodontal 
therapy. This result was coincidental with the result 
of Teeuw et al., 2014. (80) This represents another 
explanation that periodontitis is actually associated 
with dyslipidemia and treatment of periodontitis 
could be an essential part of a group of treatments, 
to decrease the risk for bacteremia and prevent 
further development of atherosclerotic lesions. 

CONCLUSIONS

1. Chronic periodontitis may add to the systemic 
inflammatory burden (IL-6), increase vascular 
endothelial biomarker (VCAM-1) and serum 
lipid profile of affected individuals; thereby 
increasing the risk of cardiovascular disease.

2. Periodontal disease extent and severity are 
correlated with serum markers of systemic 
inflammation, vascular health, and lipid profile.

3. The nonsurgical periodontal treatment (NSPT) 
may decrease the systemic inflammation and the 
risk of CVS disease in periodontitis patients.

RECOMMENDATIONS

Further studies with larger sample size are needed 
to prove that inflammatory markers may be valuable 
predictors of eventual cardiovascular disease in 
chronic periodontitis patients and individuals at risk 
for atherosclerotic disease. Finally, the findings of 
this study might encourage greater mutual effort 
between medical professionals and dentists to make 
periodontal therapy ordinary routine work in the 
treatment of cardiovascular disease. 
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