
 

 

ISOLATION & CHARACTERIZATION OF PORPHYROMONAS GINGIVALIS AND 

DETERMINATION OF SOME IMMUNOLOGICAL ASPECTS IN PATIENTS WITH 

PERIODONTITIS 

NOOR SALMAN AL-KHAFAGEE
1
, FATIMA MALIK AL-RUBIAE

2
, LUMA JASIM WITWIT

2
 & HUSSEIN  

OLIEWI AL-DAHMOSHI
1
 

1
M.Sc. Medical Microbiology, Biology Department, College of Science, Babylon University, Iraq 

2M.Sc. Medical Microbiology, College of Derntistry, Babylon University, Iraq 

 

ABSTRACT 

 Bacteriological and immunological study was done on 150 patients with severe periodontitis at the period  from 

1- 10-2010 to 1-6-2011in (College of Dentistry). the number of samples gave positive results for growth of  

Porphyromonas gingivalis on blood agar were 35 sample ( 23.3%) while 115 samples (76.7%)  gave appositive growth for 

others bacteria like Streptococcus mutans .The results of immunological study on serum of patients gave positive culture of  

P. gingivalis showed increasing in all immunological testing parameters including concentration of    immunoglobulin's 

such as ( IgM, IgG, IgA) , complement (C3&C4)  , total protein comparing with healthy individual  (20 person) whom 

didn’t have periodontitis and gave a normal results to all tested  parameters .  
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INTRODUCTION 

 Periodontitis is an infectious, chronic inflammatory disease of the supportive structures of the teeth. Smokers 

often exhibit periodontal disease that is more severe than in non-smokers, with increased alveolar bone loss, attachment 

loss, tooth mobility, and tooth loss[1].all apparent and odds ratios of 3 to 7 commonly reported[2].    

Moreover, smokers are more likely to be refractory to treatment than non-smokers, Although periodontal disease 

is localised to the tissues surrounding the tooth, evidence is accumulating that infection with Porphyromonas gingivalis 

may predispose to more serious systemic conditions such as cardiovascular disease and to delivery of preterm infants[3]. 

 Porphyromonas, which are commonly found in the human body and especially in the oral cavity, were originally 

classified in the Bacteroides genus. P.gingivalis are an oral anaerobe associated with periodontal lesions, infections, and 

adult periodontal disease. Porphyromonas  spp.are Gram-negative, nonspore forming, anaerobic, rod-shaped bacteria that 

produce porphyrin pigments (dark brown/black pigments) on blood agar [4].  

Cell surface adhesion molecules on the surface of Porphyromonas interact with other bacteria, epithelial cells, and 

extracellular matrix proteins, P. gingivalis is thought to spread through tissue, destroy tissue, and evade host defenses by 

the use of secreted cell-bound proteases, immunoactive cellular compounds, and toxins. P. gingivalis cytotoxic metabolic 

end products, which include butyrate, propionate, have low molecular weights which allows them to easily penetrate 

periodontal tissue and disrupt the host cell activity [5] . 

 P. gingivalis is found in the oral cavity, where it is implicated in certain forms of periodontal disease, as well as 

the upper gastrointestinal tract, respiratory tract, and in the colon. Collagen degradation that is observed in chronic 
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periodontal disease results in part from the collagenase enzymes of this species[6].  In patients harbouring P. gingivalis one 

finds high levels of specific antibody in the serum [7]. Several observations suggest that the fimbriae or fimbriae- like 

structures play an important role in the adhesion of the bacteria to the tooth surfaces. [8] have shown that monoclonal 

antibodies to purified fimbriae and synthetic peptides analogous to the fimbrillin sequence block the adherence of 

P.gingivalis to oral epithelial cells and to oral surfaces.  

The humoral immune system might play a role in the mediation of the development of gingivitis and periodontitis, 

as many investigators have demonstrated the concentration of immunoglobulins specific to whole bacterial cells, to 

lipopolysaccharide, and to the fimbrial protein of different periodontopathic bacteria are high in patients with adult[9]. 

This study was aimed to detect some effects of Porphyromonas gingivalis on immunity of patients with 

periodontitis.  

METHODS 

Bacteriological Study 

Isolation and all biochemical tests for diagnosis of  Porphyromonas gingivalis was done  according to [10,11].  

Immunological Study 

 Collection of serum:  serum samples were collected  from patients with periodontitis & from healthy individual 

as a control samples  according to [10]. Radial immunodiffusion for immunoglobulin's and complements C3&C4 

(LTA/Italy) concentration was done according to [12].Total serum protein (Biolabo/ France) was done according to [13]. 

Statistical Analysis 

 Statistical analysis (mean ± standard deviation) was done depending on [14]. 

RESULTS 

 Obtained results of biochemical tests and the microscopic examination of isolated bacteria confirmed that its  

Porphyromonas gingivalis according to morphological , microscopical characteristic and biochemical tests in(table 1). 

Also table (2 and 3) showed the isolation and purity  percentage of this bacteria from all sample were collected in 

this study.   

 Immunological study to serum of (35) patients with severe periodontitis in vitro showed that p.gingivalis induced 

humeral immunity by increased immunoglobulin's (IgM, IgG, IgA) and complement (C3&C4) concentration  also 

increased in total protein (table 4,5). 

Table 1: Results of Biochemical Tests and the Microscopic Examination of Porphyromonas gingivalis 

  

Type of Test Result of Test 

Growth on blood agar Black colonies with β hemolytic 

Gram stain 

reaction and shape on 

microscope examination  

G-ve, coccobacillli 

Catalase - 

Lipase - 

Indole + 

Urease - 

Motility - 

Glucose Fermentative 
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Table 2: Number of Bacterial Isolates from Patients with gingivalis 

 

Bacteria 
Number of 

Isolates 
% 

Porphyromonas gingivalis 35 23.3% 

Other bacteria 115 76.7% 

Total number 150 100% 

 

Table 3: Number of Pure and Mix Growth of   Porphyromonas gingivalis 

 

Type 
Number of 

Isolates 
% 

Pure isolates  27 77.14 % 

Mixed isolates 8 22.86 % 

Total number 35 100 % 

 

Table 4: Mean of Immunoglobulin's & Complement Concentration (Mg/Dl) 

 

Parameters 
Test Serum 

M ± S.D 

Control Serum 

M ± S.D 

IgM 312.3 ± 6.1 215.4 ± 3.1 

IgG 2006.5 ± 30.5 1669.2 ± 20.7 

IgA 606.0 ± 15.2 310.3± 19.04 

C3 177.2 ± 3.4 143.8± 0.9 

C4 60.2 ± 0.9 41.9± 3.2 

                                              - M= Mean; - S.D = Standard deviation 

Table 5: Mean of Total Protein Concentration (G/Dl) 

 

Serum Samples M ± S.D 

Total proteins for test sample  13.2± 0.4 

Total protein for control sample  6.68 ±0.09 

 

DISCUSSIONS 

The result in table (1) demonstrate that Porphyromonas gingivalis is an anaerobic, Gram-negative. It is observed 

to be non-motile and rod-shaped. When colonized on blood agar it forms black spots due to it takes part in Iron Transport, 

the way it does this is by using a hemin as a device to help it transport iron. When this builds up it results in the black 

pigmentation that is detected[9,4] .from table (2,3) the  high isolation percentage results showed that P. gingivalis was very 

important causative agent of periodontitis disease and this agreed with [16].Also the result in table (4,5) showed the effect 

of infection  with this bacteria on the increasing concentration of immunoglobulin's, complement (C3&C4) and total 

proteins concentration in patients serum compared with healthy control group , this results agreed with  [17, 9,18,19] Who 

explained the role of this bacteria in patient immunity when B cells interact with macrophages in gingival tissue and 

become plasma cells which produce antibodies. There are also B cells series that carry the memory of a particular antigen 

and can quickly produce antibodies, this memory is dependent on interactions with T cells. Plasma cells (B cells) produce 

immunoglobulin's within gingival tissue which bind to and inactivate bacterial antigens including Exotoxins. Antibody-

Antigen complexes also activate Complement . Plasma cells produce a variety of immunoglobulin's with each one being 

specific for a particular bacterial antigen and have memory to become quickly activated. Patients with periodontal disease 

have high serum levels of IgG specific for plaque bacteria. Activation of complement is another part of the immune 

response seen in Gingivitis Activation of complement produces molecules such as C2a C5b that are cytotoxic, increase 

vascular permeability and are chemo tactic for PMNs and Macrophages.  T Lymphocytes are very common in gingivitis. 
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They interact with bacterial Antigens processed by Macrophages. Activated T Lymphocytes produce cytokines. These are 

bioactive molecules that enhance inflammation and also can cause damage to gingival and periodontal cells. Two 

important cytokines are Interleukin-1 (IL-1) and Tumor Necrosis Factor (TNF) all these increasing in immunoglobulin's 

and complement component concentration combined with increasing in  total protein concentration  [17]. 
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