Assessment of c-reactive proteins and homocysteine levels in chronic periodontitis patients

Section: Research Paper

Assessment of c-reactive proteins and homocysteine levels in
chronic periodontitis patients
Anchal Sood*, Navdeep?, Ravinder®, Arshiya*, Ashneet®
'H.0.D. Department of Periodontics, B.J.S. Dental College, Ludhiana, Punjab, India

’H.0.D. Department of CPD, B.J.S. Dental College, Ludhiana, Ludhiana, Punjab, India
%P.G. student, Department of Periodontics, B.J.S. Dental College, Ludhiana, Punjab, India

Corresponding author:
Dr. Anchal Sood, H.O.D. Department of Periodontics, B.J.S. Dental College, Ludhiana, Punjab, India

Abstract

Background: To assess the c-reactive proteins and homocysteine levels in chronic periodontitis.
Materials & methods: A total of 30 systemically healthy subjects were divided into two groups:
Group |, non-periodontitis subjects and group Il, chronic generalized periodontitis subjects. Gingival
index was calculated. The p — value less than 0.05 was considered significant.

Results: The two groups showed plaque index with score in group | as 0.65 and in group 1l was 2.21.
The mean CRP (mg/L) levels for both groups were 0.84 and 2.36, respectively. CRP values of the two
groups were significantly different from each other, with CRP levels in the group Il greater than those
in the group I subjects.

Conclusion: Elevated levels of serum homocysteine and serum CRP levels were seen in subjects with
chronic periodontitis.
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Introduction

Periodontitis is defined as the inflammatory disease of supporting tissues of the teeth caused by
specific microorganisms or groups of specific microorganisms, resulting in progressive destruction of
the periodontal ligament and alveolar bone with pocket formation, recession or both. 1 The
pathogenic role of the subgingival microbiota in the initiation and progression of periodontitis is
widely accepted. Periodontal pathogens affect local and systemic immune and inflammatory
responses. The local inflammatory response to these bacteria or bacterial products is characterized by
infiltration of the periodontal tissues by inflammatory cells including polymorphonuclear neutrophils
(PMNs), macrophages, lymphocytes and plasma cells. 2 Activated macrophages release cytokines and
some individuals respond to microbial challenge with an abnormally high delivery of such
inflammatory mediators as PGE2, IL-1 and TNF. These cytokines are involved in the destruction of
both the periodontal connective tissue and alveolar bone. **

Systemic acute phase response is characterized by features, such as fever, neutrophilia, changes in
lipid metabolism, and induction of various acute phase proteins, such as C-reactive protein (CRP),
fibrinogen, and serum amyloid. °> CRP is a type | acute phase protein that is produced by the liver in
response to diverse inflammatory stimuli. ® These stimuli include heat, trauma, infection, and hypoxia.
In healthy individuals CRP levels are found in trace amounts, that is, <0.3 mg/L serum of CRP could
exceed 100 mg/L in the presence of overwhelming systemic infection, which provides a useful marker
for tracking the course of infection. ” Hey, a sulfur-containing amino acid, which in the recent past has

2491
Eur. Chem. Bull. 2023, 12(Special Issue 1), 2491-2494



Assessment of c-reactive proteins and homocysteine levels in chronic periodontitis patients
Section: Research Paper

become a biomolecule of great importance for biochemists and clinicians alike. Hcy is exported into
plasma where it circulates, mostly in its oxidized form, bound to plasma proteins as a protein-Hcy
mixed disulfide with albumin (protein-SS-Hcy). ® Under normal circumstances, most but not all of the
Hcy formed in transmethylation reactions is remethylated back to methionine or is converted into
cysteine in transsulfuration reactions. The B-complex vitamins play an essential role in the
transformation and the excretion of the Hcy metabolism pathway, the elevated levels of Hcy that is,
hyper-Hcy (HHcy) has been associated with pathologic alteration in the vasculature, which is
recognized as an independent cardiovascular disease risk factor. ** The literature evidence also
shows that a rise in plasma-Hcy concentration beyond 15 pumol (5-15 pmol) is a risk factor for
cardiovascular disease. ' Hence, this study was conducted to assess the c-reactive proteins and
homocysteine levels in chronic periodontitis.

Materials & methods

A total of 30 systemically healthy subjects were divided into two groups: Group I, non-periodontitis
subjects and group Il, chronic generalized periodontitis subjects. Gingival index was calculated.
Samples were centrifuged in the centrifuge machine at 3000 rpm for 10 min to separate the serum
from blood. All participants were subjected to quantitative CRP analysis using enzyme-linked
immunosorbent assay. Laboratory investigations were done. All the data was collected and results
were analyzed using SPSS software. The p — value less than 0.05 was considered significant.

Results

A total of 30 subjects were included. The two groups showed plague index with score in group | as
0.65 and in group Il was 2.21. The mean CRP (mg/L) levels for both groups were 0.84 and 2.36,
respectively. CRP values of the two groups were significantly different from each other, with CRP
levels in the group Il greater than those in the group I subjects.

Table 1: clinical parameters and serum CRP levels

Groups Pl Gl CAL (mm) CRP (mg/dL)
Group | 0.65 0.55 0.70 0.84
Group Il 221 2.02 4.08 2.36

Gl : Gingival index, PI: plaque index, CAL: clinical attachment loss

The mean plasma Hcy was found to be 23.45 and 11.05 mmol/L, respectively, for cases and controls.
The difference was statistically significant (P = 0.001).

Table 2: plasma homocysteine

Parameters Cases Controls p- value
Mean Mean

Plasma homocysteine 23.45 11.05 0.001*

(micro mol/L)

*: significant

Discussion

Periodontitis is a chronic inflammatory disease initiated by a dysbiotic dental biofilm and followed by
a progressive destruction of periodontal tissues. ** Bacteria and their products progressively affect the
periodontium integrity, which can trigger a local inflammatory response but also a systemic response.
! Raised levels of pro-inflammatory mediators have been reported in patients with periodontitis who
also exhibit distinct hematological changes including raised levels of C-reactive protein (CRP). *°
Hence, this study was conducted to assess the c-reactive proteins and homocysteine levels in chronic
periodontitis.

In the present study, a total of 30 subjects were included. The two groups showed plaque index with
score in group | as 0.65 and in group Il was 2.21. The mean CRP (mg/L) levels for both groups were
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0.84 and 2.36, respectively. CRP values of the two groups were significantly different from each
other, with CRP levels in the group Il greater than those in the group | subjects. A study by
Kanaparthy A et al, the mean CRP levels were high in subjects with generalized aggressive and
chronic periodontitis compared with controls. This was found to be statistically significant. A
statistically significant difference (P = 0.012) was found in the CRP level between groups | and Il and
between groups Il and 111, and between groups | and IlI. An increase in serum CRP levels in subjects
with generalized aggressive periodontitis and chronic periodontitis as compared with the controls. *°

In the present study, the mean plasma Hcy was found to be 23.45 and 11.05 mmol/L, respectively,
for cases and controls. The difference was statistically significant (P = 0.001). Another study by
Penmetsa GS et al, showed that the Hcy was detectable in all the samples. At baseline, the mean
levels of plasma Hcy were found to be low in the control group, whereas in the test group, it is found
to be higher. These plasma-Hcy levels and all periodontal parameters were reduced significantly after
nonsurgical periodontal therapy. Plasma-Hcy levels are reduced after nonsurgical periodontal therapy
but not to the levels comparable with those found in healthy individuals. Therefore, nonsurgical
periodontal therapy may be used as an adjunctive Hcy-lowering therapy, contributing toward primary
prevention against cardiovascular diseases. ’ Joseph R et al, a case-control study involved 85 age-
and sex-matched subjects with chronic periodontitis and 91 healthy controls. Patients were grouped
into moderate and severe periodontitis. Case and control groups had similar levels of fasting blood
sugar, lipid profile, and body mass index. The mean plasma Hcy was found to be 19.22 + 8.27 and
10.27 £ 2.50 umol/L for cases and controls, respectively. A significant elevation in plasma Hcy levels
was observed in cases (P <0.05). No significant differences were observed in plasma Hcy levels
between moderate and severe chronic periodontitis (P = 0.722). *® Serum CRP concentration rises
rapidly in the acute-phase response and can exceed 300 mg/l by 48 h after a sever stimulus, such as
myocardial infraction, acute systemic bacterial infection, major trauma, or surgery. Until recently,
CRP values < 10 mg/L were considered normal, while acute bacterial infections have been reported in
80% to 85% of patients with CRP values >100 mg/L. However CRP values previously considered as
high normal have been reported to be predictive of atherosclerotic complications. ® A positive
association between CRP and destructive periodontal disease was found in an analysis of third
National Health and Nutrition Examination survey (NHANES III), providing a potential mechanism
to link destructive periodontal disease with an increased risk of atherosclerotic complications. %
Conclusion

Elevated levels of serum homocysteine and serum CRP levels were seen in subjects with chronic
periodontitis.
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