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Abstract: C- reactive protein [CRP] is an acute phase protein observed in increased 

quantities in plasma during the infections and presence of any inflammation, which could 

be a further possible risk factor in systemic inflammatory diseases such as arthritis, 

diabetes mellitus, and obesity.  CRP molecules help as a biological marker for the 

determination of the inflammatory process when obtained from the gingival crevicular 

fluid and there is association between periodontitis and CRP levels. These levels are found 

to be reduced after the non-surgical and surgical periodontal treatment. Therefore, the 

levels of CRP would play a major role in determination of the inflammatory process. 

Keywords: C- reactive protein, inflammatory marker, periodontitis, periodontal disease. 

 

1. Introduction 

Among the inflammatory diseases, periodontitis is a chronic inflammatory condition 

affecting the tooth-supporting structures [i.e. Periodontal ligament, cementum and alveolar 

bone] due to periodontal pathogens [gram-negative bacteria] thus affecting local and systemic 

immune and inflammatory responses [1].  Formation of dental biofilm at the gingival margin 

helps the bacteria to colonize around the tooth. Low levels of bacteremia, endotoxins derived 

from gram-negative microorganisms and other bacterial components may provide a stimulus 

for systemic inflammatory responses [2]. These bacterial bye products along with 

inflammatory cells, trigger a cell-mediated inflammatory response and produces 

lipopolysaccharides [LPS] and proinflammatory cytokines which includes tumour necrosis 

factor [TNF], interleukin [IL-1] and [IL-8]. Release of LPS into the periphery activates both 

inflammatory cells, and endothelial cells and cytokines are carried to the liver where they 

induce the production of acute-phase proteins such as C-reactive protein (CRP) [3]. 

CRP is a plasma protein, derived its name due to its ability to react with C polysaccharide 

isolated from pneumococcal cell walls is synthesized by hepatocytes. Increase of this acute-

phase protein in plasma concentrations during infection and inflammation is considered as a 

golden marker of inflammation [4]. In 1983, Pepys and Baltz suggested that liver synthesizes 

CRP in response to diverse inflammatory stimuli, including heat, trauma, infection, and 

hypoxia [5].  
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2. Structure of CPR  

C-reactive protein is from a pentraxin family of proteins which belong to the lectin fold 

superfamily and is non-glycosylated circulating plasma protein. The human CRP molecule is 

composed of five identical non-glycosylated polypeptide subunits, each containing 206 

amino acid residues. The protomers are non-covalently associated in an annular configuration 

with cyclic pentameric symmetry. Each protomer is composed of a two-layered β sheet with 

flattened jellyroll topology and has the characteristic "lectin fold". The ligand-binding site is 

composed of loops with two calcium ions bound 4 Å apart by protein side-chains and is 

located on the concave face, and a single α helix is present on the other face. It is named as 

pentraxin family because of its electron micrographic appearance, derived from the Greek 

Penta (five) ragos [6]. 

Serum amyloid A is also one of the proteins, which are structurally same as the CRP, and 

they both are included in the pentraxin family where CRP is an acute-phase reactant produced 

by the liver, which is nonspecific and produced in response to various stimuli. CRP possesses 

the ability to reveal inflammation at an early stage as it rises in serum within 48 h [7]. Its long 

plasma half-life of 12-18 hours is the sole determinant of circulating CRP which is directly 

linked to the intensity of the pathological process stimulating CRP production. This property 

is useful for early detection of patients who are at risk for inflammatory disease [8]. 

Moreover, it can up regulate pro-inflammatory mediator production and has a pattern 

recognition molecule that binds to specific molecules that are produced during cell death or 

found on the surfaces of diverse bacterial pathogens. During the host defense such as innate 

inflammatory response, there is a rapid increase in the CRP synthesis within hours after 

infection [9]. 

CRP is produced in response to many forms of injury other than periodontitis, such as other 

infections, trauma and hypoxia, and it is regulated by diverse cytokines and also the levels of 

CRP have an association with smoking, obesity, triglycerides, diabetes, and periodontal 

disease [10]. 

 

3. Measurement of CRP 

CRP and other acute phase molecules are usually present at relatively low levels in plasma, 

but may be raised dramatically within 72hrs of tissue injury or with infection. CRP opsonizes 

bacteria for complement-binding and activates complement system [11]. Normal CRP levels 

are less than 3.0 mg/L. [12] 

In two systemic reviews [13, 14], where a few articles did not show any increase in serum 

inflammatory markers in periodontitis patients and the mean CRP value has been above 

2.1mg/l and 1.0 mg/L in only periodontitis patients [15]. Similarly; in a study by Amir, 

Ahmed and others, patients had normal CRP level although they had chronic periodontitis 

[mean CRP level=0.53 mg/l]. [16] CRP level is considered to be a reflection of inflammatory 

state and does not necessarily show dose effect or causal relationship with periodontal status. 

The results of Salberz et al., have confirmed that Aggressive periodontitis is significantly 

related to elevated CRP levels as the generalised aggressive periodontitis [3.72 mg/l] group 

had significantly elevated levels of CRP compared to the localised aggressive periodontitis 

[2.57 mg/l] and non-periodontitis [1.54 mg/l] groups. Their result is consistent with the 
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interpretation that the surface area or volume of the periodontal lesion is the most important 

determinant of serum CRP levels in aggressive periodontitis patients [17]. 

 

4. Functions of CRP 

CRP is a component of the innate immune system with an ability to recognize the foreign 

pathogens, phospholipids of damaged cells and also binds to the phosphocholine. It activates 

the complement system by bounding to one of its ligands, and it can also bind to phagocytic 

cells. An observational study suggests that it can initiate the elimination of targeted cells by 

its interaction with both humoral and cellular effector systems of inflammation [5]. Despite 

the many well-characterized activities of CRP, there has been a great deal of controversy as 

to whether CRP is a proinflammatory or an anti-inflammatory molecule overall. Experiments 

in vitro suggest that CRP stimulates the release of IL-1 and tumour necrosis factor [TNF] 

[18]. Similar results were obtained in human alveolar macrophages where IL-lα, IL-1β and 

TNF-α were stimulated by CRP [19].  

CRP plays an important role in inflammatory processes and host responses to infection which 

includes the complement pathway, apoptosis, phagocytosis, nitric oxide [NO] release, and the 

production of cytokines, like interleukin-6 and tumour necrosis factor-α [20]. As IL-6 is 

predominantly a proinflammatory cytokine, in some cells, through the activation of 

membrane-bound IL-6 receptor signalling, IL-6 can have regenerative and anti-inflammatory 

effects. In the initial stages of inflammation, Interleukin-6 is synthesized and induces a 

number of acute-phase proteins, including CRP [21, 22]. 

CRP interacts with Fc receptors on monocytes as IgG and produces a similar stimulation of 

proinflammatory cytokines. The mode of presentation of CRP to the Fc receptor is essential 

to the type and magnitude of the response of the cell. Thus, CRP presented on a repeating 

polymer, such as poly-L-lysine, is likely to engage and crosslink multiple Fc receptors 

leading to an enhanced response [22]. CRP has a pro-coagulant effect and stimulates the 

tissue factor production by human peripheral blood monocytes and recruits monocytes by 

receptor-mediated chemotaxis into the arterial wall, which localizes with foam cells in 

atherosclerotic lesions [21]. 

 

5. CRP in Periodontal Disease 

Long-standing periodontal disease and raised CRP levels enhances the risk of cardiovascular 

disease, cerebrovascular accidents and preterm low birth weight infants. Periodontitis with all 

its clinical symptoms and consequences can also pose a potential risk of systemic exposure to 

inflammatory stress with increased values of the markers of inflammation [leukocytes and 

neutrophils, CRP, and fibrinogen], and thus create a close connection with the systemic status 

of the patients [24, 25]. Literature states there is a strong association between periodontitis 

and cardiovascular disease with CRP and IL-6 as risk factors. A number of studies have 

reported elevated serum CRP levels in periodontitis subjects [2].  

Sub gingival biofilm bacteria activates the acute phase hepatic response, which further 

increases the total count of leukocytes and other inflammatory markers and thus predispose 

the patient to systemic diseases and inflammation of the tissues[26, 27]. Inflamed periodontal 
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tissue plays a vital role in determining the extent of inflammation and the periodontal tissue 

destruction with a significant increase in the CRP levels in periodontitis when compared to 

gingivitis [28].  

Studies have reported higher levels of serum CRP in chronic periodontitis than in healthy 

individuals [4,29,30]. Beck et al., has demonstrated the individual association of attachment 

loss, probing pocket depth (PPD), and bleeding on probing (BOP) with serum soluble 

intercellular adhesion molecule and CRP with a direct association of increased CRP levels 

and pocket depth. They have concluded that estimation of CRP levels plays an important role 

in determining the degree of systemic inflammation than traditional classifications of mild, 

moderate, and severe periodontitis or other measures of disease severity such as attachment 

loss [31]. Another study conducted by Vijayalakshmi et al. has shown increased levels of 

CRP in chronic periodontitis patients than in the aggressive periodontitis patients [32]. 

 Likewise, several studies showed a significant correlation between elevated CRP and 

severity of periodontal disease [33, 34].  

 

6. Effect of Periodontal Therapy on Serum CRP Level 

Dental biofilm is relatively insensitive to the systemic antibiotics and its treatment requires 

the removal by professional mechanical instrumentation. Following successful treatment, the 

bacterial load is significantly reduced, while antibody titers and avidity to the specific 

pathogens are improved. As a result, there is a significant decrease in local inflammation in 

terms of decrease in the infection burden with improvement in periodontal clinical parameters 

(PPD, BOP) [34, 35].  

Leite et al have concluded there is significant decrease in serum high sensitive CRP (hs-CRP) 

levels associated with severe periodontitis with a significant increase in high density 

lipoprotein (HDL) cholesterol therefore reducing the inflammatory risk for cardiovascular 

disease (CVD) after NSPT [36]. Similarly, direct correlation has been observed in circulating 

levels of hs-CRP and Homocysteine levels [37]. 

NSPT was effective in reducing the plasma levels of IL-6, CRP, and fibrinogen in patients 

with severe periodontitis [38, 39]. This positive association reinforces the theory, that 

periodontitis has a significant influence on the levels of inflammatory biomarkers, suggesting 

that periodontal infection can lead to a systemic impact, favoring the development and 

aggravation of other pathologies [40]. CRP in gingival crevicular fluid are potential candidate 

biomarkers in detecting the degree of inflammation, collagen degradation and bone turnover 

and has a positive correlation with the clinical features of periodontal disease [41]. In a 

multivariate model, serum CRP levels were significantly associated with the outcome of 

periodontal treatment after correcting for potential covariates [age, body mass index, gender, 

and smoking] and polymorphisms in the IL-6 (174 C/G) and IL-1A (889) genes [42]. 

Destructive periodontal diseases in the general population have been associated with both an 

increased prevalence of atherosclerotic complications and an elevation in serum CRP values. 

Several short-term intervention studies reported that treatment of periodontitis reduces the 

serum concentrations of inflammatory markers, which are thought to be initiating factors for 

cardiovascular disease. 
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Moeintaghavi et al reported periodontal treatment might significantly lower lipid profile 

serum levels and some inflammatory factors like CRP [16]. Immuno-turbidimetric and serum 

assay have further concluded there is association between the healthy and periodontitis after 

periodontal flap surgery with CRP levels [43, 44]. 

 

7. Conclusion 

Periodontal disease elicits a mild acute-phase response with an elevation of CRP levels, 

which could be a further possible risk factor in systemic inflammatory diseases such as 

arthritis, diabetes mellitus, and obesity. This review emphasizes the importance of 

periodontal treatment especially the non-surgical periodontal therapy. Further insight to 

determine the association of CRP and periodontal disease for the overall wellbeing are 

needed.  
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