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ABSTRACT
Chronic Periodontitis, a prevalent oral disease, chronic infections has been linked to several systemic health changes, like
changing in lipid metabolism. Aims of the study were to evaluate the serum levels of lipid profile (total cholesterol,
triglycerides high density lipoproteins, low density lipoproteins and very low density lipoproteins. In study of control
groups and compare between them. Also, test the correlation between the serum levels of lipid profile with clinical
periodontal parameters. 50 subjects, males and females were included in this study with age range (35-50) years old, they
were divided into two groups [CP group: chronic periodontitis group (25 patients)] and control group: (25 systemically
healthy subjects, have healthy periodontium). Periodontal health status was determined by measuring the following clinical
periodontal parameters (Plaque index (PL.I), Gingival index (GI), Bleeding on probing (BOP), Probing pocket depth
(PPD) and Clinical attachment level (CAL)). Serum levels of lipid profile were measured by enzymatic colorimetric
methods. The results showed that mean values of (TC, TGL, HDL, LDL and VLDL) were high in CP group than control
group with highly significant difference at P<0.001.there were TC showed positive, strong and significant with (PLI, PPD
and CAL), while with (GL and BOP score 1) showed positive but non-significant correlation. The serum levels of TGL
showed positive weak non-significant with (PLI, BOPsore1, and PPD, CAL) and negative correlation with GI. HDL, LDL
and VLDL showed positive but non-significant correlation with clinical periodontal parameters except the correlation
between LDL and PPD was positive, strong and significant. The elevated levels of serum lipid profile which were observed
in chronic periodontitis patients suggest an increased risk for cardiovascular disease in chronic periodontitis patients.
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INTRODUCTION
Chronic periodontitis is a bacterial infectious disease that
affects the supporting structures of teeth leading to
transient and recurrent bacteremia which lead to many
local and systemic inflammatory responses. Periodontitis
is a common oral disease in adults that affect many
systemic health changes; involving altering lipid
metabolism[1]

. Lipids may modify immune response, by
altering the macrophages cell membrane, interfering with
enzyme  systems and proinflammatory cytokines, such as
tumor necrosis factor-alpha (TNF-a) and interleukin (IL)-
1b [2], which are associated with periodontal disease[3]

.

Many studies revealed an association between
periodontitis and hyperlipidemia. Some studies [4-7] report
that patients with hyperlipidemia (diagnosed by physician
had higher periodontal parameters compared to
systemically healthy controls. The purpose of this study
was to show the relation between chronic periodontitis and
serum level of total cholesterol (TC), triglycerides (TGL)
high density lipoproteins (HDL), low density lipoproteins
(LDL) and very low density lipoproteins (VLDL).

MATERIALS & METHODS
In these study Fifty (50) subjects, males and females, aged
(35-55) years old were recruited in this study. They were
from attendants patients were seeking periodontal
treatment in department of periodontics at Teaching
Hospital College of Dentistry, Baghdad University. All the
participants were informed about the aim of these

Investigations and consented to its protocol. The subjects
were divided into: CP group consists of thirty patients
diagnosed to have chronic periodontitis and didn’t have
history of any systemic diseases. Chronic periodontitis in
patients was defined as the presence of at least four sites
with PPD of ≥(4) mm and clinical attachment loss of ≥ (1-
2) mm, this made according to the international
classification system for PD[8]

.Control group consists of
twenty patients with clinically healthy Periodontium this
was defined by GI scores<0.5[9] with no pockets or clinical
attachment loss and no history of any systemic diseases.
The body mass index of all 50 participants was assessed
depending on the criteria by Nieto Garcia et al.[10]. Any
participants had BMI more than 25 excluded from the
study; also the other exclusion criteria were included
history of other chronic, systemic diseases with known
associations with PD as diabetes mellitus, Rheumatoid
Arthritis etc. Smoker medication (anti- inflammatory or
antimicrobial therapy) within previous 3 months,
periodontal treatment within previous 3 months.
Pregnancy, Contraceptive pills.  Clinical periodontal
parameters examination was done by using Michigan O
periodontal probe on four surfaces (mesial, buccal/ labial,
distal and lingual/ palatal) of all teeth except third molar,
all subjects must have at least 20 teeth. The collected data
include assessment of (PL.I)[11] (GI)[9] BOP[12] PPD[8]

CAL[8]. After the clinical periodontal parameters
examination 5ml venous blood was collected from study
and control groups after a minimum twelve-hour fast, for
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the biochemistry analysis of the serum lipid profile levels
{TC, TGL, HD, LDL]}. Enzymatic colorimetric method
using (AGAPPE, Indea) kit. VLDL was assessed

according to the formula in which VLDL=TG/5). Normal
values were taken as follows.

Enzyme Normal range
TC 150 – 220 mg/dL
TGL Male : 60-165 mg/dL

Female : 40-140 mg/dL
LDL Male : 35 - 80 mg/dL

Female:  42 - 88 mg/dL
HDL Desirable < 130 mg/dL

Borderline High Risk for CHD 130-159 mg/dL
High Risk for CHD >160 mg/dL.

VLDL 2-30 mg\dL

Statistical analysis was assessed using Mean, standard
deviation (SD), Mean of percentage T-test, and Pearson
coefficient of correlation).

RESULTS
Table (1) showed Descriptive statistics of the clinical
periodontal parameters (PLI, GI, PPD, CAL and BOP sore
1) for study (CP) and control groups. This study showed
that serum levels of lipid profile were higher in chronic
periodontitis patients than control group with highly
significant difference between the groups as demonstrated
in table (2). The serum levels of TC was (219.48+ 31.02),
TGL (113.85+11.87), HDL(45.36+6.23), LDL(152.25
+9.61), VLDL(30.45 +1.92) in CP group while in Control

group were {(155.32+12.21), (89.03+15.58), (42.41
+1.49), (76.25 +13.82), (15.25 +2.76)} respectively. Table
(3) reveled  the correlation between the serum levels of
lipid profile  and clinical periodontal parameters in CP
group, serum level of TC showed positive, strong and
significant with ( PLI, PPD and CAL) ,while with (GL and
BOP score 1) showed  positive but non-significant
correlation. The serum levels of TGL showed positive
weak non-significant with (PLI, BOPsore1, PPD, CAL)
and negative correlation with GI. HDL, LDL and VLDL
showed positive but non-significant correlation with
clinical periodontal parameters except the correlation
between LDL and PPD was positive, strong and
significant.

TABLE 1: Descriptive statistics of the clinical periodontal parameters for study groups
Groups PlI GI PPD CAL BOP

Mean + SD Mean + SD Mean + SD Mean + SD Percentage Score 1
CP 1.73 +0.6 1.81 +0.35 5.06 +0.91 3.09 +0.98 53.72%
Control 0.8 +0.09 0.74 +0.15

TABLE 2: Descriptive statistics of the serum levels of lipid profile for study groups with Comparison between the groups

Variable
CP group Control group

t-test P-value Sig.Mean + SD Mean + SD
TGL (mg\dl) 219.48 +31.02 155.32 +12.21 9.63 <0.001 HS
TGL(mg\dl) 113.85 +11.87 89.03 +15.58 6.337 <0.001 HS
HDL(mg\dl) 45.36 +6.23 42.41 +1.49 22.56 <0.001 HS
LDL(mg\dl) 152.25 +9.61 76.25 +13.82 2.3 0.02 S
VLDL(mg\dl) 30.45 +1.92 15.25 +2.76 6.34 <0.001 HS

TABLE 3: Pearson correlation between serum levels of lipid profile and clinical periodontal parameters at study group
Variables PLI GI PPD BOP1 CAL
TC r 0.564 0.209 0.729 0.057 0.915

P value 0.003 0.316 <0.001 0.78 <0.001
Sig. S NS HS NS HS

TGL r 0.235 -0.173 0.0185 0.333 0.3
P value 0.258 0.408 0.93 0.1 0.145
Sig. NS NS NS NS NS

HDL r 0.0831 0.142 0.0511 -0.12 0.374
P value 0.69 0.498 0.808 0.57 0.065
Sig. NS NS NS NS NS

LDL r 0.292 0.0166 0.398 0.004 0.1537
P value 0.156 0.937 0.048 0.98 0.462
Sig. NS NS S NS NS

VLDL r -0.17 0.0188 -0.254 0.004 0.0577
P value 0.416 0.928 0.22 0.98 0.784
Sig. NS NS NS NS NS



G.J.B.B., VOL.7 (3) 2018: 327-330 ISSN 2278 – 9103

329

DISSCUTION
The present study demonstrated higher serum levels of
lipid profile in CP group than in healthy subjects. Many
studies address a relation between chronic periodontitis
and serum levels of lipid profile[13-19] and found elevated
serum levels of  lipid profile in CP. Each of these studies
has their own specifications such as definition of
periodontal disease definition, study design and the assay
for serum lipid levels assessment. Periodontal disease is
the second most common oral disease that is initiated by
specific species of pathogenic microorganisms in the
dental biofilm. Inflammation is the central cause for tissue
destruction that occurs in chronic periodontitis. In the
periodontal tissues, the inflammatory process starts with
the penetration of the various bacterial toxins and enzymes
through the lining epithelium. The inflammatory process
becomes chronic when the pathogenic microorganisms
continue to grow and cannot be eliminated by the host
response. Thus, the inflammatory reaction persist leading
to damage to the periodontal tissues. Chronic periodontitis
is thus characterized by persistent gingival inflammation,
fibrosis, and loss of periodontal tissues. If not treated, it
results in apical migration of the functional epithelium and
destruction of the periodontal attachment apparatus
including the alveolar bone[20-21]. The two possible
mechanisms suggested by which this can occur are by
direct migration and colonization of the pathogenic
microorganisms to distant organs, leading to an
inflammatory reaction at sites distant from the point of
infection, and also the systemic inflammation as a result of
metastatic periodontal inflammation [22]. Thus, the present
study was conducted to evaluate the lipid profile (TC,
TGL, HDL, LDL and VLDL) of the groups to understand
the association between chronic periodontitis and
dyslipidemia.
Iacopino et al. showed any local inflammation causes
raised in systemic pro-inflammatory levels will be a
potential factor of lipid imbalance, as in chronic
periodontitis causes rising in systemic levels of the IL-1β
and TNF-α which promote the lever to biosynthesis of
cholesterol [21]. Fentoglu et al. established the accuracy of
this fact by demonstrating the association between IL-1β,
IL-6 and TNF-α levels and TC/HDL ratio [23]. On the other
hand, the periodontal pathogens and their systemic by-
products have direct effect by elicitation an immune-
inflammatory response and changes in the lipid
metabolism, leading to higher levels of VLDL and LDL
and decrease in the level of HDL increasing LDL
oxidation and the expression of receptors for LDL
involved in the control of plasma lipid levels [24, 25]. In
periodontitis there were increased in production of ROS
that would contribute to an increase in the process of lipid
peroxidation. These Different mechanisms have been
proposed above could be explained the elevated serum
levels of lipid profile in CP group. As chronic
periodontitis its chronic in nature with local and systemic
immunologic host responses, there were sustained rise in
systemic levels of the pro-inflammatory cytokines that
would be led to abnormal serum lipid levels and that might
explain the positive correlation between serum levels of
lipid profile and clinical periodontal parameters as with
sever periodontal destruction increased in systemic levels

of inflammatory cytokines which in return effect on lipid
perioxidation. In this study the exact mechanism of
association between chronic periodontitis and elevated
serum levels of lipid profile was not clarified and it needs
to be further explored, beside that the etiology of
hyperlipidaemia is multifactorial, therefore, several factors
could affect the result, specially high serum lipid profile
levels as an inappropriate dietary regimen being included
in the study. Although, in our study, overweight and obese
participants were excluded this might minimizes the
possibility of participants with an inappropriate dietary
regimen being enrolled in the study.
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