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ABSTRACT 
 
        Periodontitis, as with other infectious diseases, has been mediated partly by host 
immunity, humoral immune response in particular.  The role of immunoglobulin A 
(IgA) in gingival crevicular fluid (GCF) was studied by examining and comparing the 
levels of total and Porphyromonas gingivalis-specific IgA in healthy and periodontitis 
groups.  GCF samples were collected twice with a 5 minute-resting period from 26 
severe generalized chronic periodontitis subjects and 22 periodontally healthy 
controls.  Either shallow or deep site GCF of periodontitis was collected from the 
same tooth type on contralateral side.  The quantity and concentration of total, 
Porphyromonas gingivalis-specific and highly Porphyromonas gingivalis-specific IgA 
were then determined by enzyme-linked immunosorbent assay (ELISA).  The 
relatively and statistically lower GCF-IgA levels detected in secondary collections 
seem to show less contamination by salivary IgA (p<0.05).  Interestingly, the 
concentrations of total, Porphyromonas gingivalis-specific and highly Porphyromonas 
gingivalis-specific IgA in GCF of the periodontitis subjects were significantly lower 
than the controls’ (p<0.05).  Furthermore, within the periodontitis group, relatively 
higher IgA levels were investigated in GCF collected from the shallow sites (p<0.05).  
In other words, the lowest levels of IgA were contained in GCF from deep sites.  
Dissimilarly, the quantities of GCF-IgA were not statistically different between the 
control and periodontitis groups.  Consequently, such a biological compound as IgA in 
GCF could play a crucial role as a protective mechanism in periodontium.  The levels 
of GCF-IgA either total or pathogen-specific, moreover may indirectly express the 
degree of microbial challenge.  This may suggest that the GCF-IgA levels can be 
employed as a biological parameter in conjunction with clinical observation to indicate 
periodontal condition. 
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CHAPTER I 
INTRODUCTION 

 
        Periodontitis is a multifactorial disease causing chronic and complex inflammatory 

process for periodontium leading to the supporting alveolar bone destruction with 

tooth loss subsequently.  Gram-negative bacteria are perceived to be particularly 

important microbial factor associated with the pathogenesis of this periodontal         

disease (1).  Porphyromonas gingivalis, an anaerobic gram-negative bacillus has been 

implicated in the etiology of periodontitis.  It’s simply because this bacterium is 

commonly recovered from individuals with adult periodontitis (2, 3, 4, 5).  Moreover, 

lipopolysaccharide (LPS) comprised in cell wall of P. gingivalis possesses marked 

immunological and pharmacological activity in conjunction with other virulence 

factors produced could participate in disease pathogenesis (6, 7, 8, 9). 

        Described as multifactorial disease, many factors including the presence of 

pathogenic bacterium and the influences of behavior, environment and genetic are 

necessary but not sufficient.  The host immune and inflammatory response to the 

microbial challenge is a critical determinant of susceptibility to develop this 

destructive disease (10).  It is supported by several previous investigations.                

Anti-P. gingivalis antibodies, for example have been detected in the serum and 

gingival crevicular fluid (GCF) of periodontitis patients (4, 11, 12, 13, 14).  The fluid 

consists of immunoglobulins, complement components and a variety of enzymes.  

Immunoglobulins present in gingival crevicular fluid can be derived from local 

synthesis (15, 16) and from serum (17) since B lymphocyte and plasma cells producing 

immunoglobulins are dominant cell types in established periodontitis lesion.  In spite 

immunoglobulin A (IgA) has been shown to be the second prominent found in 

periodontitis, the function of IgA in gingival crevicular fluid has not yet been well 

defined.  It has been suggested that IgA in gingival crevicular fluid may have anti-

inflammatory effects.  Neither classical nor alternative pathway of complement can be 

activated by IgA molecules or IgA antibody-antigen complexes (18).  Furthermore, 

IgA has been demonstrated to be a potent inhibitor of complement activation by        
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IgG (19).  Lacking in complement activation and opsonization, the IgA in gingival 

crevicular fluid functioning as protective component in periodontium has been 

proposed.  The studies to support such proposal therefore are required.  Additionally, 

the relationship between the IgA levels in GCF and periodontitis progression will be 

of interest since the biochemical analysis of gingival crevicular fluid may become a 

non-invasive procedure to diagnose or evaluate the disease progression.  Associated 

with clinical observation, this biological parameter, gingival crevicular fluid IgA, may 

be employed effectively to assess the periodontium condition as well as the 

periodontitis progression to reach the proper manners of prevention and treatment. 
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CHAPTER II 

LITERATURE REVIEW 

        Periodontitis is among other infectious diseases ubiquitously affecting on oral 

health of community in the developing countries particularly. Several factors including 

microbiota, host response, environment and genetics have influenced on the 

pathogenicity and pathogenesis of the disease. Therefore, periodontitis has been 

reckoned a multifactorial disease. 

Porphyromonas gingivalis  

        Periodontitis is multifactorial disease, initiated by specific bacteria, 

predominantly gram-negative anaerobes (20). Members of the Porphyromonas 

gingivalis species are nonmotile, asaccharolytic, obligatory anaerobic coccobacilli 

exhibiting smooth and raised colonies. When grown on blood agar, the colony color is 

initially white to cream. Within 4-8 days, the color is subsequently darkened (a deep 

red to black color) from its edge towards the center. The darkness of colonies 

correlates with the concentration of protoheme. This species has produced a large 

number of enzymes, proteins and metabolic end-products that are active against a 

broad spectrum of host proteins and provide mechanisms for evasion of host defense 

(21). According to the consensus report in 1996 from the World Workshop in 

Periodontology, P. gingivalis has been designated as one of the periodontal pathogens 

(22). Furthermore, some statements reflecting the close relationship between this 

microbiota and the destructive periodontal disease as periodontitis are illustrated in 

Table 1.  
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Table1 Summary of some of the types of data that suggest that Porphyromonas gingivalis 

may be an etiologic agent of destructive periodontal disease (23) 

 

Association Elevated in lesions of periodontitis  

Lower in sites of health, gingivitis and edentulous subjects  

Elevated in actively progressing lesions  

Elevated in subjects exhibiting periodontal disease progression  

Detected in cells or tissues of periodontal lesions  

Presence indicates increased risk for alveolar bone loss and attachment loss level 

Elimination Elimination resulted in successful therapy  

Recurrent lesions harboured the species 

Successful treatment lowered level and /or avidity of antibody 

Host response Elevated antibody in serum or saliva in subjects with various forms of periodontitis  

Altered local antibody in periodontitis 

Virulence 

factors 

Collagenase; endotoxin; proteolytic trypsin-like activity; fibrinolysin; hemolysin; other 

proteases including gingipain; Phospholipase A; degrades immunoglobulin; fibriblast 

inhibitory factor; H2S; fatty acids; factors that adversely affect PMNs; capsular 

polysaccharide; bone resorption induction of cytokine production from various host cells; 

generates chemotactic activities; inhibits migration of PMNs across epithelial barrier; 

invades epithelial cells in vitro 

Animal 

studies 

Important in experimental pure or mixed subcutaneous infection  

Induced disease in gnotobiotic rats 

Studies in sheep, monkeys and dogs 

Immunization diminished disease in experimental animals 
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        To initiate periodontal disease, P. gingivalis must be able to infect periodontal site 

by attaching to epitherial cell, existing microorganism or the tooth surface, by 

competing effectively with the resident of large microbial population, as well as by 

overcoming cellular and humoral host defense mechanisms. The tissue-destructive 

potential of P. gingivalis may include the production of toxins and enzymes (21, 24) 

and the induction of immunopathological reactions (25). P. gingivalis produces an 

array of proteolytic enzymes with the potential to degrade collagen and other 

constituents of the periodontal extracellular matrix (26). The proteases produced may 

participate in periodontal tissue destruction by direct action on periodontal 

collagen and ground substances or, more likely, by inducing keratinocytes and 

fibroblasts to release matrix metalloproteinases, by cleavage of host defense mediators 

such as immunoglobulins, plasma proteinases and cytokines or by cleavage and 

activation of procollagenase (27). 

        Nonetheless, different strains of P. gingivalis contain distinctive degrees of 

virulence depending upon individual genetic information. Regarding to the fimA gene 

encoding for fimbrillin, a subunit of fimbriae (filamentous surface appendages),         

P. gingivalis has been differentiated into five genotypes: types I to V, which contain 

different nucleotide sequences. Type I and Type V genotypes were most common in 

Porphyromonas gingivalis-positive healthy adults, while Type II and Type IV were far 

more common in subjects with periodontitis. These data suggest that fimA genotype 

may be an important factor influencing the pathogenicity of P. gingivalis (28). P. 

gingivalis strain W50 expresses type IV fimbriae (29). In addition to well adherence to 

basement membrane, types I and IV collagen, a wide array of proteases including 

those that degrade collagen (30, 31, 32, 33) and fibronectin (32, 34, 35) produced may 

offer P. gingivalis a crucial property of invasion into deeper tissues (30, 36, 37). 
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Host Immune Response  

        As with other microbiota, P. gingivalis enables to trigger the immune response in 

order to protect host by eliminating such invader. There has been controversy over 

whether whole bacterial cells or particular components isolated from these cells 

provide the most robust assessment in characterizing the quantity and quality of 

immune response (38). Generally, when antigen from subgingival plaque penetrates 

into the connective tissue through the junctional epithelium, cell mediated immunity is 

initiated. Antigen presenting cells including macrophage and Langerhans cells within 

the epithelium process the antigen and alter it to a form that is recognizable by the 

immune system, i.e. the antigenic peptide binds to the class II major histocompatibility 

complex (MHC). The T-helper cell then recognizes this binding between the foreign 

antigen and the self MHC and become stimulated. The T-helper cell proliferates and 

starts to release cytokines which affect substantially on several cell types (i.e. 

macrophages, B cells and other T cells) by stimulating, inhibiting or even killing thus 

the inflammation process and tissue damage appeared. 

        Langerhans cells and other antigen presenting cells on one hand have set up 

humoral immune responses within peripheral lymph nodes and those antibodies or 

immunoglobulins (Igs) produced in the lymph nodes then arrive at the gingiva to 

initiate their function. On the other hand, evidence for homing of both cellular and 

humoral immune cells is emerging (39). There is now evidence that homing of both 

cellular and humoral immune cells occurs in diseased periodontal tissues whereas 

local leukocyte proliferation does not occur (40, 41). Migration of leukocytes into 

inflamed tissue happens non-specifically during inflammation process and is enhanced 

by proinflammatory cytokine-induced expression of adhesion molecules on the surface 

of vascular endothelial cells. Endothelial leukocyte adhesion molecule (ELAM)-1 and 

intercellular adhesion molecule (ICAM)-1 positive vessel were found mainly in the 

connective tissue subjacent to the junctional epithelium where the highest number of T 

cells and neutrophils were also seen in clinically healthy tissue (day 0) and in 

experimentally inflamed tissue (day 7 to 21) (42). It has been hypothesized that 

leukocyte migration through the tissues and into the gingival sulcus is part of the 

normal physiology of this region. When no such recruitment took place due to 
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leukocyte adhesion deficiency, the rapid and severe periodontitis occurred 

(43). Homing of cells involved in both cellular and humoral immune response is 

pronounced in diseased periodontal tissues. In addition to the main function 

responsible for antibody production, B cells enable to modulate the immune response 

locally by their antigen-presenting cell function and by the secretion of 

proinflammatory and anti-inflammatory cytokines. Such activity of B cells and their 

derivatives influences the recruitment and possibly the local proliferation of other cell 

types involved in the host response (44). However, local proliferation of such 

leucocytes seems to play a minor role (41).  

Humoral Immune Response (HIR)  

        Immunoglobulins or antibodies, the defensive products from humoral immune 

response, are produced from activated B cells through differentiated plasma cells after 

challenged or exposed by microbiota infection. Immunoglobulin G (IgG) and 

immunoglobulin A (IgA) are among immunoglobulins predominantly responsible for 

either protective or destructive roles in periodontitis development. Based on the 

characteristics of IgA as poor opsonin and lacking in complement activation, IgA 

property seems to be in the track of protective rather than destructive 

mechanism. Generally, the quantity and quality of immunoglobulins are elucidated in 

serum sample, the natural source of such immune molecules. Nevertheless, to 

investigate the level of these immune molecules induced by oral microbial infection, 

gingival crevicular fluid (GCF) seems to be the appropriate sample for testing.  

Gingival Crevicular Fluid (GCF)  

        The oral epithelium represents the only site in the body in which the epithelial 

barrier is deliberately breached by hard tissues (i.e. cementum, enamel), dissimilar to 

other epithelium that must be sealed from the external milieu. Even in gingival health, 

there is a fluid transudate that flows from the site of this seal, presumably as a 

mechanical factor is minimizing bacterial accumulation. This fluid also contains a 

variety of macromolecular components that are derived from serum and the interstitial 

of the gingiva. The concentration of these components appears to be related to the size 
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of the molecules, suggesting a passive filtering system of the intact gingival tissues. 

The levels of these molecules, including protease inhibitors, β-2-microglobulin, 

fibrinogen, albumin, and lipoproteins, appear proportionally to serum levels. 

Furthermore, the IgG and IgA ratio found in serum is comparable to the one contained 

in this transudate. Thus, in addition to the mechanical cleansing action of the fluid 

flow, these innate and acquired immune molecules may contribute to homeostasis. The 

GCF is derived from gingival capillary beds (serum components) and resident and 

emigrating inflammatory cells. Both IgG and IgA present in the GCF consequently are 

derived from systemic (serum) and local (plasma cells in the gingival tissues) 

induction. Several techniques have been employed for the collection of GCF and the 

technique chosen will depend upon the objectives of the study as each technique has 

advantages and disadvantages (45). 

Gingival Washing Methods  

        In washing technique, the gingival crevice is perfused with an isotonic solution, 

such as Hanks' balanced salt solution, usually of fixed volume. The fluid collected 

then represents a dilution of crevicular fluid and contains both cells and soluble 

constituents such as plasma proteins. A more complicated method involved the 

construction of a customized acrylic stent which isolated the gingival tissues from the 

rest of the mouth (46). The tissues were then irrigated for 15 minute, with a saline 

solution, using a peristaltic pump, and the diluted GCF was removed. The washing 

technique is particularly valuable for harvesting cells from the gingival crevice region. 

However, the production of customized acrylic stents is complicated and technically 

demanding. It is therefore a technique of limited application and has been restricted to 

the study of GCF obtained from only a few individuals. It has also usually only been 

applied to the maxillary arch, presumably because of the difficulties of producing a 

technically satisfactory appliance for the mandibular arch. It is also a disadvantage that 

GCF from individual sites cannot be analyzed. In contrast, the simpler technique may 

be applied to individual sites or groups of sites which may be categorized as healthy or 

inflamed (47). The major disadvantage of this technique is that all fluid may not be 

recovered during the aspiration and re-aspiration procedure. Thus accurate 
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quantification of GCF volume or composition is not possible as the precise dilution 

factor cannot be determined. 

Capillary Tubing or Micropipettes  

        Capillary tubes of known internal diameter are inserted into the entrance of the 

gingival crevice. GCF from the crevice migrates into the tube by capillary action. This 

technique appears to be ideal as it provides an undiluted sample of 'native' GCF whose 

volume can be accurately assessed by measuring the distance which the GCF has 

migrated (48). However, it is difficult to collect an adequate volume of GCF in a short 

period, unless the sites are inflamed and contain large volumes of GCF. Adequate 

samples from healthy crevices may be impossible to obtain. It is difficult to conceive 

that holding a capillary tube at the entrance to a gingival crevice for such lengthy 

periods ensures an atraumatic collection. A further complication of this technique is 

the difficulty of removing the complete sample from the tubing. This has been forced 

out with either a jet of air or passing a large fixed volume of a diluting solution 

through the capillary. Nevertheless, the widely used procedure to remove the fluid 

from the capillary tube is centrifugation. 

Absorbent Filter Paper Strip Methods  

        There are considerable variations in the application of the filter paper strip 

method of GCF-collection depending upon the procedure used, timing of collection 

and volume estimation. The advantages of this technique beyond the others are the 

rapidity and simplicity of performance. It can be applied to individual sites and, 

possibly, is the least traumatic method when correctly performed. 

        The methods of collection may be broadly divided into the intracrevicular; the 

strip being inserted into the gingival crevice; and the extracrevicular techniques; the 

strips are overlaid on the gingival crevice region in an attempt to minimize trauma. 

The intracrevicular method is the method used most frequently and can be further 

subdivided depending upon whether the strip is inserted just at the entrance of the 

crevice or the periodontal pocket (49) or is inserted to the base of the pocket or 'until 
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minimum resistance is felt. In shallow pockets or healthy crevices, they probably 

represent the same thing. 

        The amount of GCF collected on a strip was assessed by the distance the fluid 

had migrated up the strip. This was often taken as a simple linear measurement, but a 

more accurate value was achieved by assessing the area of filter paper wetted by the 

GCF sample. However, the most accurate method for GCF measurement was achieved 

by staining the strips with ninhydrin to produce a purple color in the area where GCF 

had accumulated (50). The staining technique has a number of disadvantages; firstly, 

they are not easily applied at the chairside. Secondly, the inevitable delay in measuring 

the strip may result in increased variation in the reported volume as a result of 

evaporation. The staining of the strips for protein labelling, thirdly restricted on 

volume determination, no laboratory investigations including GCF component 

analysis can be tested.. An electronic measuring device, the Periotron®, has 

introduced as an accurate determination of the GCF volume without adverse effect on 

GCF components required for subsequent laboratory investigation. The instrument 

measures the affect on the electrical current flow of the wetted paper strips. It has two 

metal 'jaws' which act as the plates of an electrical condenser. If a dry strip is placed 

between the 'jaws', the capacitance is translated via the electrical circuitry and registers 

'zero' on the digital readout. A wet strip will increase the capacitance in proportion to 

the volume of fluid and this can be measured as an increased value in the readout. The 

technique is rapid and has no discernible affect upon the GCF sample. The calibration 

of the Periotron® 8000 cannot be resolved by linear regression, because it has 

significant curved components which are best described by a fourth order polynomial 

(Chapple, 1999). The Periotron® can accurately detect minute volumes between 0.1 

and 1.2 µl. 

GCF-IgA level Investigations  

        Both total and pathogen-specific IgA levels contained in GCF have been 

extensively studied. Many researchers suggested that IgA may play an important 

protective mechanism in the periodontium and may be useful in identifying patients 
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who are “protected,” or at low risk for future periodontal disease. These previous 

studies included: 

        - In 1993, Ebersole and colleagues examined variations in mediator and 

immunoglobulin profiles amongst healthy, gingivitis, and periodontitis sites and then 

contrasted these profiles between clinical categories of subjects including normal 

adults, adult periodontitis, adult refractory periodontitis; and adult maintenance 

subjects; to determine whether there is a patient related regulation of these 

inflammatory responses. They found that IgA may be an important contributor to local 

host response and appeared to relate as a positive modifier of local inflammatory 

response (52).  

 

        - Lamster et al conducted a 6-month longitudinal study in advanced periodontitis 

patients. Both the total amount and concentration of IgM, IgG, and IgA were assessed 

at baseline as well as 3 and 6 months and analyzed for their relationship to disease 

activity during the following 6 months. The results showed that total amount and 

concentration of IgG were increased for patients experiencing active disease while 

lower total IgM was found. For IgM concentration, no difference was seen between 

active and inactive patients. In contrast, total gingival crevicular fluid IgA and 

concentration of gingival crevicular fluid IgA were decreased in patients experiencing 

active periodontitits. They stated that decreased level of gingival crevicular fluid IgA 

may be associated with an increased risk for active periodontitis (53).  

        - Grbic has indicated that concentration of IgA was elevated in patients with less 

severe periodontal disease suggesting that IgA may play an important protective 

mechanism in the periodontium and may be useful in identifying patient who are 

protected or at low risk for future periodontal disease (54). IgA response to therapy 

was patient specific rather than site specific because level of gingival crevicular fluid 

IgA was similar in shallow and deep probing depth with the same subject. No 

correlation between probing depth or amount of plaque present and level of IgA at 

specific site. IgA levels in gingival crevicular fluid are an indicator of immunologic 

changes occurring within the periodontal tissue. Patients who achieve and maintain a 

high level of gingival crevicular fluid IgA following therapy are at decreased risk for 
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attachment loss. Local tissue IgA response may have a protective role in the 

periodontium. Enhancing IgA production in the periodontium appeared to be a useful 

therapeutic objective (55). 

        - Plombas has observed that healthy subjects had significantly higher level of 

specific IgA in gingival crevicular fluid than periodontitis subjects. The differences 

were more marked in gingival crevicular fluid than in saliva. Subject with lower IgA 

defenses was more prone to develop more plaque, yielding periodontal lesion and 

triggering a stronger IgG. Protective specific IgA responses might indeed be 

responsible for low colonization and absence of periodontal lesion in healthy subject 

(56). 

        - Condorelli and colleaques also evaluated the prevalence of Porphyromonas 

gingivalis in subgingival plaque samples and the correlation between culture methods 

and detection of IgA specific to Porphyromonas gingivalis fimbrial antigen in gingival 

crevicular fluid of severe periodontal disease patients. The results suggest that 

Porphyromonas gingivalis is associated with the local production of specific IgA. The 

detection of IgA antibodies specific to Porphyromonas gingivalis in GCF by ELISA 

may be used as a predictive parameter to reveal the early phase of the activation of 

recurrent periodontal infections (57). 

        According to the studies described above, the correlation between GCF-IgA level 

and the periodontitis development were performed in the population of western 

countries. The immune response induced was influenced by several factors including 

oral microbial community, predisposing factors such as smoking, occlusal trauma, 

diabetes mellitus etc and genetics. Genetic factor is another aspect that contributes to a 

significant proportion of the between-person variation in the prevalence and severity 

of periodontitis. Studies in twins have shown that a significant part of the variance in 

clinical measures of periodontitis may be attributable to genetic factors (58, 59). 

        The reason for differences in antibody reactivity between races is not clear but 

may be difference in the ability to produce the specific antibody response and 

difference in exposure to the bacterial types. In 1991, Gunsolley and colleagues 
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studied the relationship between race and antibody reactive with periodontitis-

associated bacteria and found that blacks had higher antibody reactivity than white 

subjects for all clinical groups including severe periodontitis, non-periodontitis and 

adult periodontitis. However, difference between the antibody reactivity in black and 

white subjects to bacterial types found in periodontitis was rare and almost unique to 

serotype B and C of A. actonomycetemcomitans, an organism frequently associated 

with early onset periodontitis (60). Race had a significant effect on the serum level of 

IgG and IgG subclass irrespective of disease classification since blacks have 

significantly higher serum concentrations of IgG1, IgG2, IgG3 than whites and 

Hispanics, regardless of periodontal status. In the U.S., adult blacks show the highest 

prevalence of periodontitis and the most loss of periodontal tissue followed by 

Mexican-Americans, whereas whites show the least disease and tissue loss (61, 62). 

Among other race-ethnicity groups with higher risk for periodontal disease, Native 

Americans, Asians, or Pacific Islander subjects were positively associated with a more 

severe bone loss. (63). The study of a stratified random sample of 14-15 years old 

school children in Manchester, UK by Mandall found that Asian children had higher 

periodontal treatment needs than whites. 

        Due to the complexity of periodontitis development, it is rational to propose the 

study regarding the comparison of GCF-IgA levels determined in Thai healthy and 

periodontitis subjects. And the finding may be valuable as basic information about the 

immune response triggered by major pathogen as P. gingivalis in Thai population 

since these data are more directed and may be best as biological parameters employed 

in partial diagnosis, prognosis and treatment planning for periodontitis patients.
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CHAPTER III 

MATERIALS AND METHODS 

 

Patient Selection 

        The group of 26 generalized severe chronic periodontitis patients; aged between 

23-65 years, from the graduate periodontics department, Faculty of Dentistry, Mahidol 

University were selected using the following primary criteria: 

        1. Absence of any systemic medical problem that might impact directly on 

periodontal status such as diabetes mellitus and cardiovascular disease. 

        2. No history of such medication as anti-inflammatory agents, antibiotic and other 

drugs including phenytoin, phenobarbital, primidone, nifedipine, cyclosporine A that 

could affect on the periodontal status during the previous year. 

        3. No history of periodontal treatment in the past year. 

        4. No history of smoking. 

        5. All subjects signed informed consent forms for the gingival crevicular fluid 

(GCF) collection and periodontal status assessment. 

        The study was approved by the Committee on Human Rights related to Human 

Experimentation (No. 155/2005), Mahidol University. 

        The indices that were used to categorize periodontal status of all participants into 

control group and periodontal group were plaque index (PI) (64), gingival index (GI) 

(65) as shown in appendix 1, probing depth (PD), and clinical attachment level (CAL). 

The control group consisted of 22 periodontally healthy individuals who met the 

primary criteria mentioned previously. In this study, the periodontal status of patients 

was categorized into 2 subgroups designated as shallow and deep sites as described 

hereby.  The tooth which had probing depth and loss of clinical attachment level ≥ 5 

mm was selected and designated as the deep site.  In contrast, the contra lateral tooth 

which had probing depth and loss of clinical attachment level < 5 mm, and gingival 

index (GI) ≤ 1 was named as the shallow site. 15 patients had both deep and shallow 

sites but another 11 patients had no shallow site.   
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Gingival Crevicular Fluid Collection 

         The supragingival plaque was removed carefully from the selected sites prior to 

GCF collection.  GCF was collected twice with 5-minute time interval.  The site was 

isolated with cotton rolls, then saliva was aspirated and gently dried with aspirator and 

air syringe, respectively.  A paper strip was then inserted into the deepest of the 

gingival crevice or until resistance was felt and left in place for 30 seconds.  The paper 

strips were removed to a calibrated Periotron®8000 (Ora Flow Inc., Plainview, NY, 

USA) for determination of GCF volume.  Elution of GCF for IgA determination was 

modified from the technique of Ebersole et al. (66). Such paper strip was subsequently 

placed in 150 µl of phosphate-buffered saline containing 0.05% Tween 20 (PBST) and 

stored at -20◦c until eluted and tested for the presence of total, P. gingivalis-specific 

and highly specific IgA by enzyme-linked immunosorbent assay (ELISA). 

 

Bacterial Extracts 

        Porphyromonas gingivalis strain W50 was generously distributed by the 

Department of Microbiology, Faculty of Dentistry, Mahidol University.  The stock 

bacteria was freshly sub-cultured on blood-contained anaerobic basal agar (Oxoid, 

Hampshire, England) and incubated anaerobically up to 7 days at 37°C.  An anaerobic 

condition was achieved using Oxoid AnaeroGen Atmosphere Generation system with 

the anaerobic jars.  A few colonies of Porphyromonas gingivalis (W50) were collected 

and placed in 1 ml of iced protein extract buffer [0.05M phosphate buffer containing 

2.5% Nonidet P40, 2.5%Triton X100, 1% SDS, 0.2mM phenylmethylsulfonylfluoride 

(PMSF) and 0.1%NaN3].  The bacterial sample was then sonicated (Vibra cell, Sonic& 

Material Inc.) at 35% amplitude, 5-9 pulse for 5 minutes and placed on a rotating plate 

(flipflop) at 4°C for 18 hours.  The soluble proteins were recovered by centrifugation 

at 10,000 r.p.m. for 10 minutes and submitted to phosphate buffer saline (PBS) 

dialysis using Spectra/Por@ Biotech CE Membrane with MWCO 10,000 Daltons to 

eliminate the detergents.  The concentration of bacterial proteins yielded was 

measured by Bradford protein Assay.  The bacterial aliquots were maintained frozen at 

-20°C until used for determination of P. gingivalis-specific IgA in GCF.  

Concomitantly, other anaerobic bacteria residing in subgingival plaque of periodontitis 

patients was carefully collected and transferred into reduced transport fluid (RTF).  
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After one-week cultivation in anaerobic condition, a few colonies except the black or 

dark brown pigmenting colonies were harvested and prepared as described above.  

This bacterial solution was used for examining the level of highly P. gingivalis-

specific IgA contained in GCF. 

 

Gingival Crevicular Fluid-Immunoglobulin A (GCF-IgA) Level Determination 

        The frozen paper strips containing GCF placed in 150 µl of PBST was gradually 

thawed at room temperature then vortexed for 30 seconds.  Such strips were 

transferred to the fresh PBST and vortexed for three more times to elute GCF as much 

as possible.  The total volume of 600 µl was yielded and centrifuged at 13,000 r.p.m. 

for 30 seconds.  The supernatant was ready for GCF IgA level determination. 

 

Total GCF-IgA level Determination (67) 

        Monoclonal anti-human IgA (clone GA-112) was firstly diluted 1:10,000 with 

0.05M carbonate-bicarbonate buffer (pH 9.6).  Approximately 100 µl of diluted 

monoclonal anti-human IgA was applied into each well and incubated overnight at 

4°C.  After washed thoroughly (five times) with washing buffer (PBS containing 

0.05% Tween 20), the plate was secondly filled with 300 µl of blocking buffer (10% 

skim milk in 0.05M carbonate-bicarbonate buffer, pH 9.6) and incubated overnight at 

4°C.  The plate was thirdly re-washed cleanly prior to be added duplicated with 100 µl 

of PBS (control), serially diluted standard IgA solutions or test samples (eluted GCF) 

then incubated at 37°C for 1 hour.  Fourthly, after thoroughly washed with washing 

buffer, each well was added with 100 µl anti-human IgA antibody conjugated with 

peroxidase diluted 1:20,000 with PBS.  The plate was incubated at 37°C for another 

hour before washed thoroughly to remove unbound enzyme conjugate.  To visualize 

the antigen-antibody complex formed 100 µl of pre-warmed 3, 3´, 5, 5´-

Tetramethylbenzidine (TMB) solution (substrate) was applied per well and incubated 

in the dark at room temperature for 45 minutes to allow the color to develop vividly.  

The enzymatic reaction was finally terminated by the addition of 50 µl of 0.5M 

H2SO4.  The reaction was measure at the wavelength of 450 nm using BIO-TEK 

MQX200 micro-plate spectrophotometer.  The concentration of total IgA in test 
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samples and control were calculated by interpolation on standard curves performed in 

parallel and finally constructed by KC4 software from BIO-TEK Instrument.  The 

quantity of total IgA was expressed in micrograms per microliter (µg/µl). 

 

P. gingivalis Specific and Highly Specific GCF-IgA Level Determination 

        Dissimilar to total IgA determination, the 96-well MaxiSorp micro-titer plate was 

coated with 100 µl of sonicated P. gingivalis solution (100 µg/ml) in 0.05M 

carbonate-bicarbonate buffer (pH 9.6).  Nevertheless, the identical blocking buffer 

was used to eliminate any non-specific binding occurred.  PBS and the eluted GCF 

were used as control and test samples for P. gingivalis specific GCF-IgA level 

determination, respectively.  In the other hand, the amount of 100 µl eluted GCF was 

primarily mixed with 10 µl of bacterial extract (600 µg/ml) derived from non-black 

pigmenting anaerobic microorganisms in subgingival plaque then incubated at 37°C 

for 1 hour.  Such sample was employed as a test sample for highly P. gingivalis 

specific GCF-IgA level investigation.  The rest steps of ELISA technique were as 

described in the procedure to examine the level of total IgA.   

  

Statistical Analysis 

        The statistical analysis was performed hereby using the SPSS for window release 

13.0 packpage (SPSS Inc., Chicago, IL).  The amount of total, P. gingivalis-specific 

and highly specific IgA in GCF of periodontitis and control groups was analyzed by 

independent-sample T test. The quantity of total, P. gingivalis-specific and highly 

specific IgA contained in GCF from deep and shallow sites of periodontitis group was 

analyzed by pair t-test.  The concentrations of total, P. gingivalis-specific and highly 

specific GCF-IgA of periodontitis and control groups were analyzed by Mann-

Whitney test.  In the periodontitis group, the concentrations of total, P. gingivalis-

specific and highly specific GCF-IgA found in deep and shallow sites was also 

compared and analyzed using Wilcoxon Sign Ranks test. The difference between 

amount of P. gingivalis-specific and highly specific IgA were analyzed by pair t-test. 

The difference between concentration of P. gingivalis-specific and highly specific IgA 

were analyzed by Wilcoxon Sign Ranks test. The difference in amount of GCF 

volume, total, P. gingivalis-specific and highly specific IgA between collection at and 
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5 minute were compared using pair t-test. Additionally, the difference in 

concentration of total, P. gingivalis-specific and highly specific IgA between 

collection at 0 and 5 minute were compared by Wilcoxon Sign Ranks test.  
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CHAPTER IV 

RESULT 

 

Demographic Data of Studied Subjects 

        This study included 14 male and 34 female subjects with a mean age of 42.5 

years (ranging from 23-65 years).  The control group was comprised of 2 males and 

20 females with a mean age of 41.2 years (ranging from 30-50 years), while the 

periodontitis group consisted of 12 males and 14 females with a mean age of 43.7 

years (ranging from 23-65 years).  The demographic data of studied individuals was 

concluded in Table2. 

 

Periodontal Parameters between Control and Periodontitis Groups 

        As mentioned previously, periodontal parameters including probing depth (PD), 

clinical attachment level (CAL), plaque index (PI) and gingival index (GI) were used 

to assess the periodontal status of both control and periodontitis groups.  In the 

periodontitis group, the total of 26 subjects was evaluated of having deep sites with 

PD, CAL, PI and GI of 5.50±1.10 mm, 6.58±2.06 mm, 2.08±0.69 and 2.58±0.50, 

respectively.  Only 15 of 26 subjects, also contained shallow sites with PD, CAL, PI 

and GI of 2.20±0.94 mm, 2.53±1.13 mm, 1.07±0.59 and 0.73±0.46, respectively.  In 

contrast, the periodontal parameters determined in control group (n=22) were 

1.91±0.61mm, 2.00±0.54 mm, 0.68±0.57 and 0.32±0.48 for PD, CAL, PI and GI, 

respectively.  The data about periodontal parameter assessment in both control and 

periodontitis groups were summarized inTable3.  
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Table2 The demographic data of studied subjects 

 

 

 

Control group 

(n=22) 

Periodontitis 

group (n=26) 

Total 

(n=48) 

Age (year) 30-50 [41.19] 23-65 [43.68] 23-65 [42.47] 

Male 2 12 14 Gender 

Female 20 14 34 

The mean value of age was illustrated in parenthesis 

 

 

 

Table3 The periodontal parameters examined in control and periodontitis 

groups 

 

Periodontitis group  Periodontal parameter Control group 

(n=22) Shallow site (n=15) Deep site (n=26) 

Pocket depth: PD 

(mm) 

1.91±0.61 2.20±0.94 5.50±1.10 

Clinical attachment 

level: CAL (mm) 

2.00±0.54 2.53±1.13 6.58±2.06 

Plaque index: PI 0.68±0.57 1.07±0.59 2.08±0.69 

Gingival index: GI 0.32±0.48 0.73±0.46 2.58±0.50 
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Gingival Crevicular Fluid-IgA (GCF-IgA) Determination 

        Immunoglobulin A contained in GCF samples was examined for total IgA,     P. 

gingivalis-specific IgA (Pg.-IgA) and highly P. gingivali.-specific IgA (H-Pg.-IgA) in 

terms of quantity (µg) and concentration (µg/µl).  GCF samples from control, deep 

and shallow sites of periodontitis patients were individually collected twice with 5 

minute interval that is at 0 and 5 minute.  The volume of GCF collected from each 

group was not different between these two time points.  The mean GCF volume was 

0.14 µl and 0.15 µl at 0 and 5 minute for the control group.  Additionally, the mean 

GCF volumes collected from the shallow and deep sites of periodontitis group were 

0.26, 0.26 µl; 1.03, 1.06 µl at 0 and 5 minute, respectively as concluded in Table 4.  

The data, nevertheless clearly demonstrated that the mean GCF volumes of deep sites 

were substantially increased compared to ones of the shallow site and the control 

group (p<0.00005).   

 

Table 4 GCF volume (µl) collected at 0 and 5 minute from both control and 

periodontitis groups 

 

GCF Volume (µl) Sample sites 

0 min. 5 min. 

Control (n=22) 0.14±0.07  0.15±0.10  

Shallow sites (n=15) 0.26±0.20  0.26±0.20  

Deep sites (n=26) 1.03±0.38  1.06±0.33  
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Total IgA Determination 

        Measured at 0 and 5 minute, the mean quantity or amount of total IgA found in 

GCF of the control group were 5.24 µg (ranging from 0.53 to 9.33 µg) and 4.76 µg (in 

the ranging from between 0.43 and 9.54 µg), respectively.  In the periodontitis group, 

the mean amounts of total IgA contained in GCF collected from the shallow sites 

were 5.43 µg (ranging from 1.38-10.85 µg) and 2.83 µg (ranging from 0.76-7.70 µg) 

at 0 and 5 minute.  From the deep sites, total GCF-IgA quantity was 6.00 µg (ranging 

from 0.95-13.83 µg) and 5.18 µg (ranging from 0.42-9.34 µg) at the same time points.  

Within 5 minute time interval, the quantities of total GCF-IgA at 5 minute was lower 

but not statistically significant than those at 0 minute in both control and periodontitis 

groups, except the ones of shallow sites (p=0.0005).  Compared to the control group, 

no statistically significant difference of total GCF-IgA quantities yielded from 

periodontitis group.  In contrast, the marked reduction of total GCF-IgA quantity at 5 

minute was observed in samples collected from the shallow sites compared to those 

from the deep sites(p=0.003). 

        In terms of concentration, the concentrations of total GCF-IgA investigated in 

the control group were 53.34 µg/µl (ranging from 2.78-149.17 µg/µl) and 37.23 µg/µl 

(ranging from 1.99-107.69 µg/µl) at 0 and 5 minute, respectively.  Similar result was 

also found in the periodontitis group.  The total GCF-IgA concentrations examined at 

such time interval were 33.01 µg/µl (ranging from 2.81-78.38 µg/µl), 13.59 µg/µl 

(ranging from 1.47-38.96 µg/µl); 5.93 µg/µl (ranging from 1.25-13.61 µg/µl), 4.38 

µg/µl (ranging from 0.97-8.12 µg/µl) for the shallow and deep sites, subsequently. 

Within 5 minute time interval, the concentrations of total GCF-IgA at 5 minute was 

lower but not statistically significant than those at 0 minute in both control and 

periodontitis groups, except the ones of shallow sites. Substantially reduced 

concentrations of total GCF-IgA were obtained from shallow sites of the periodontitis 

group (p=0.00025). Between control and periodontitis groups, statistically reduced 

concentrations of total IgA were yielded from the periodontitis group, except for the 

ones of preliminary collection at shallow sites (p<0.05). Within the periodontitis 

group, the concentrations of total GCF-IgA yielded from deep sites were marked 

lower than the ones of shallow sites (p=0.001 at 0 minute, p=0.003 at 5 minute).  In 
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other word, the GCF samples collected from the deep sites contained lowest 

concentrations of total IgA. 

        The conclusive results of quantities and concentrations of total GCF-IgA 

examined in both control and periodontitis groups have been illustrated in Table 5 and 

Figures 1a, 1b, 2a and 2b. 

 

Table 5 Total GCF-IgA determination in the control and periodontitis groups 

 

Quantity (µg) Concentration (µg /µl) Sample sites 

0 min 5 min 0 min 5 min 

Control 5.24±2.87 

(n=21) 

4.76±3.12 

(n=20) 

53.34±44.58 

(n=21) 

37.23±31.47 

(n=20) 

Shallow 5.43±2.99 

(n=14) 

2.83±2.32a  

(n=14) 

33.01±27.20  

(n=14) 

13.59±10.55a,b 

(n=14) 

Deep 6.00±3.37 

(n=24) 

5.18±2.43d 

(n=23) 

5.93±3.70b, c 

(n=24) 

4.38±2.11b, c 

(n=23) 

a: Statistically significant reduction of total IgA collected at 5 minute comparing to 0 

minute (p<0.05) 

b: Statistically significant lower concentration of total IgA in periodontitis group 

than in control group (p<0.05) 

c: Statistically significant lower concentration of total IgA in deep site than in 

shallow sites of the periodontitis group (p<0.05) 

d: Statistically difference of total IgA quantity between shallow and deep sites of the 

periodontitis group (p<0.05) 

 

 

 

 

 

 

 



Aurasri Chutinet                                                                                                                        Results / 24 
 

 

IgA Quantity 

0

2

4

6

8

10

Control Shallow Deep

Sites

(ug)

0 min.
5 min.

#

 
Figure 1a Quantity of Total GCF-IgA between two times collection 

#: Statistically significant lower quantity of total IgA at 5 minute (p<0.05) 
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Figure 1b Quantity of Total GCF-IgA between periodontitis and control 

*:  Statistically difference of total IgA quantity between shallow and deep sites of the 

periodontitis group (p<0.05) 
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Figure 2a Concentration of Total GCF-IgA between two times collection  

#: Statistically significant lower concentration of total IgA at 5 minute (p<0.05) 
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Figure 2b Concentration of Total GCF-IgA between periodontitis and control 

δ: Statistically significant lower concentration of total IgA in deep or shallow site 

than control site (p<0.05) 

*: Statistically significant lower concentration of total IgA  in deep site than in 

shallow site (p<0.05) 
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P. gingivalis Specific IgA Determination (Pg.-IgA) 

        The average amount of Pg.-IgA examined from the control group was 3.72 µg 

(0.42-9.39 µg) and 3.92 µg (0.39-8.71 µg) for GCF samples collected at 0 and 5 

minute, respectively.  Slightly different results were seen in the periodontitis group 

that is the quantities of Pg.-IgA found in GCF sample at 5 minute were relatively 

lower than those collected at 0 minute.  The GCF-Pg.-IgA quantities found in the 

shallow sites were 3.30 µg (0.51-8.86 µg) and 2.62 µg (0.36-6.83 µg) for the 

collection at 0 and 5 minute whereas the ones determined from the deep sites were 

3.61 µg (0.44-13.55 µg) and 3.37 µg (0.58-8.17 µg). Within 5 minute time interval, 

the quantity of Pg.-IgA at 5 minute was lower but not statistically significant than 

those at 0 minute in periodontitis group, except the ones of shallow sites (p=0.007). 

        Similar to the quantity, statistically lower concentrations of Pg.-IgA were only 

detected from the GCF samples of the secondary collection in shallow site (p<0.005). 

The concentrations of GCF-Pg.-IgA from control were 43.91 µg/µl (1.75-79.17 

µg/µl) and 34.33 µg/µl (2.60-137.67 µg/µl) for the samples collected at 0 and 5 

minute. Similarly, such lower concentrations of Pg.-IgA as 14.38 µg/µl (0.82-44.57 

µg/µl) and 3.54 µg/µl (0.44-8.99 µg/µl) were contained respectively in the GCF 

samples of shallow and deep sites collected at 5 minute, compared to the ones 

including 19.55 µg/µl (0.68-42.70 µg/µl) and 4.82 µg/µl (0.42-18.50 µg/µl) yielded 

from the GCF samples collected at 0 minute. The concentrations of Pg.-IgA in control 

group were statistically significant higher than periodontitis group (p<0.05) except for 

those of shallow site collected at 0 minute. In addition, between shallow and deep 

sites within periodontitis group, the concentrations of Pg.-IgA contained in deep sites 

were substantially reduced (p=0.002 at 0 minute and p=0.017 at 5 minute). All data 

about Pg.-IgA found in both control and periodontitis groups were simplified and 

depicted in Table 6 as well as Figures 3a, 3b, 4a and 4b. 
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Table 6 P. gingivalis-specific IgA determination in GCF samples of both 

control and periodontitis groups 

 

Quantity (µg) Concentration (µg/µl) Sample sites 

0 min 5 min 0 min 5 min 

Control 3.72±2.98 

(n=22) 

3.92±2.81 

(n=18) 

43.91±19.44  

(n=22) 

34.33±36.57   

(n=18) 

Shallow 3.30±2.50 

(n=14) 

2.62±2.48a 

(n=12) 

19.55±15.07  

(n=14) 

14.38±14.51a,b 

(n=12) 

Deep 3.61±3.36 

(n=26) 

3.37±1.93 

(n=24) 

4.82±5.05b, c 

(n=26) 

3.54±2.01b,c  

(n=24) 

a: Statistically significant lower Pg.-IgA collected at 5 minute comparing to 0 minute 

(p<0.05) 

b: Statistically significant lower concentration of Pg.-IgA in deep or shallow site 

than control site (p<0.05) 

c: Statistically significant lower concentration of Pg.-IgA in deep site than in shallow 

site of the periodontitis group (p<0.05) 
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Figure 3a Quantity of P. gingivalis-specific IgA between two times interval 

#: Statistically significant lower quantity of P. gingivalis IgA at 5 minute (p<0.05) 
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Figure 3b Quantity of P. gingivalis.-specific IgA between periodontitis and 

control 
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Figure 4a Concentration of P. gingivalis-specific IgA between two times 

collection 

#: Statistically significant lower concentration of Pg.-IgA at 5 minute (p<0.05) 
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Figure 4b Concentration of Pg.-specific IgA between periodontitis and control 

δ: Statistically significant lower concentration of Pg.-IgA in deep or shallow site 

than in control site (p<0.05) 

 *: Statistically significant lower concentration of Pg.-IgA in deep site than in 

shallow site (p<0.05) 
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Highly P. gingivalis-specific IgA determination (H-Pg.-IgA) 

        Highly P. gingivalis-specific IgA was yielded after the GCF samples were 

primed with the extract of non-black pigmenting bacteria residing in subgingival 

plaque to remove any non-specific bindings. As with GCF-Pg.-IgA determination, the 

quantities of H-Pg.-IgA contained in GCF collected at 0 amd 5 minute were not 

different in the control group.  The average amount of H-Pg.-IgA contained in GCF 

from primary and secondary collection was 3.01 µg (0.51-6.37 µg) and 3.23 µg (0.50-

6.63 µg), respectively. In the periodontitis group, slightly lower amount of H-Pg.-IgA 

was detected from the secondary GCF collection.  Of the shallow sites, the quantities 

of GCF-H-Pg.-IgA at 0 and 5 minute were 2.88 µg (0.36-6.17 µg) and 2.08 µg (0.37-

5.67 µg) compared to the amount of 2.98 µg (0.32-6.71 µg) and 2.16 µg (0.40-5.67 

µg) of the deep site. It illustrates that in periodontitis group statistically significant 

lower amount of H-Pg.-IgA was found in the secondary GCF collection compared to 

the primary one (p=0.027 for shallow site and p=0.008 for deep site). Between the 

control and periodontitis groups, less amount of GCF-H-Pg.-IgA was detected in the 

samples of periodontal patients.   

 Based on concentration assessment, statistically reduced concentrations of H-

Pg.-IgA were derived from the GCF samples collected at 5 minute in periodontitis 

group (p=0.029 for shallow site and p= 0.012 for deep site). In control group, the 

concentrations of GCF-H-Pg.-IgA contained in primary and secondary GCF 

collection were 26.68 µg/ml (2.01-89.49 µg/µl) and 23.45 µg/µl (1.65-64.91 µg/µl), 

respectively.  Such concentrations as 13.93 µg/µl (1.25-28.49 µg/µl) and 10.77 µg/µl 

(1.52-28.67 µg/µl) of H-Pg.-IgA were detected respectively in the primary and 

secondary GCF sample of shallow sites.  Similarly, the concentrations of GCF-H-Pg.-

IgA collected at 0 and 5 minute were 3.15 µg/µl (0.38-6.87 µg/µl) and 2.10 µg/µl 

(0.33-5.50 µg/µl). These data apparently show that the GCF-H-Pg.-IgA 

concentrations in the periodontitis group were substantially reduced when compared 

to the ones of the control group (p<0.05). Moreover, within the periodontitis group, 

the GCF-H-Pg.-IgA concentrations in the deep sites were relatively low compared to 

the ones in shallow sites (p=0.0025 at 0 minute and p=0.0215 at 5 minute). In other 

word, the lowest concentrations of GCF-H-Pg.-IgA were assessed from the deep sites.  
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The GCF-H-Pg.-IgA determination was simplified and depicted in Table 7 and 

Figures 5a, 5b, 6a and 6b.   

 

Table 7 Highly P. gingivalis-specific IgA determination in both control and 

periodontitis groups 

 

Quantity (µg) Concentration (µg/µl) Sample sites 

0 min 5 min 0 min 5 min 

Control 3.01±1.96 

(n=17) 

3.23±2.07 

(n=17) 

26.68±23.30 

(n=17) 

23.45±19.92  

(n=17) 

Shallow 2.88±2.02 

(n=11) 

2.08±2.06a 

(n=8) 

13.93±8.48 

(n=11) 

10.77±8.79a, b  

(n=8) 

Deep 2.98±1.97 

(n=19) 

2.16±1.70a 

(n=15) 

3.15±1.97b, c 

(n=19) 

2.10±1.75a, b, c 

(n=15) 

a: Statistically significant lower H-Pg.- IgA collected at 5 minute comparing to 0 

minute (p<0.05) 

b: Statistically significant lower concentration of H-Pg.-IgA in deep or shallow site 

than in control site (p<0.05) 

c: Statistically significant lower concentration of H-Pg.-IgA in deep site than in 

shallow site of the periodontitis group (p<0.05) 
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Figure 5a Quantity of Highly P. gingivalis-specific IgA between two times 

collection 

#: Statistically significant lower quantity of H-Pg.- IgA at 5 minute (p<0.05) 
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Figure 5b Quantity of Highly P. gingivalis-specific IgA between periodontitis 

and control 
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Figure 6a Concentration of Highly P. gingivalis-specific IgA between two 

times collection 

#: Statistically significant lowerr concentration of H-Pg.-IgA at 5 minute (p<0.05) 
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Figure 6b Concentration of Highly P. gingivalis-specific IgA between 

periodontitis and control 

δ: Statistically significant lower concentration of H-Pg.-IgA in deep or shallow 

site  than in control site (p<0.05) 

 *: Statistically significant lower concentration of H-Pg.-IgA in deep site than in 

shallow site(p<0.05) 
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        Intriguingly, our investigation as concluded in Figure 7 and Table 8 clearly 

shows that the concentrations of total IgA, Pg.-IgA and H-Pg.-IgA were significantly 

reduced in the periodontitis group compared to the ones of the control group.  In 

addition, the GCF samples collected from the deep sites contained the lowest 

concentrations of total IgA, Pg.-IgA and H-Pg.-IgA. 
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Figure 7 Concentrations (µg/µl) of total IgA, P. gingivalis-specific IgA (Pg.-

IgA) and highly P. gingivalis-specific IgA (H-Pg.-IgA) in both control 

and periodontitis groups 

δ: Significantly lower concentration of IgA in deep or shallow site than in control 

site (p<0.05) 

*: Significantly lower concentration of IgA in deep site than in shallow site (p<0.05) 
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CHAPTER V 

DISCUSSION 

 

        Periodontitis, known as a multifactorial disease, has been affected by several 

factors including pathogenic microorganisms, behavior, environment, genetic and 

host factor.  Host immune and inflammatory response to microbial challenge is 

critical determinant of susceptibility to develop this destructive disease (10).  Quantity 

or concentration of immunoglobulins (Igs), particularly IgA contained in gingival 

crevicular fluid (GCF) of healthy and periodontitis subjects may reflect the role of 

such substance against this chronic inflammatory disease.  Relatively low quantity 

and concentration of total, P. gingivalis-specific and highly P. gingivalis-specific IgA 

were detected in secondary GCF collection, compared to the ones of primary 

collection.  This seems to show the higher degree of contamination of GCF-IgA with 

the major immunoglobulin found in saliva, salivary IgA, in the primary collection.  

This result associates with the previous studies.  One reported that contamination by 

extrasulcus substances especially the high concentration one was likely a common 

occurrence in GCF collected by routine method with Periopaper (68).  Another was 

that good procedures including isolation and drying with care are the key part to yield 

GCF sample with smaller degree of extrasulcus substances, saliva in particular (69).  

Therefore, the GCF sample with milder degree of salivary IgA contamination as 

secondary GCF collection (at 5 minute later) should be appropriate for IgA level 

investigation.  As a result, the levels of total, P. gingivalis-specific and highly                 

P. gingivalis-specific IgA contained in secondary GCF samples were the parameters 

of interest in this study. 

        The markedly increased GCF volume in the periodontitis group was the 

consequence of inflammatory process which normally and continually occurred in the 

periodontitis subjects.  In contrast, the concentrations of total, P. gingivalis-specific 

and highly P. gingivalis-specific IgA found in periodontitis group were dramatically 

and statistically reduced compared to the ones of control group.  The elevated 

concentrations of IgA in the control group suggest that IgA may play a potent 
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protective mechanism in the periodontium. It’s simply because first IgA possibly 

contains anti-inflammatory effects.  The direct binding between IgA and IgA specific 

Fc receptor on PMNs in turn could down regulate the activity of such cells (70).  

Second, IgA does not activate complement by the classical pathway (18); IgA 

antibody-antigen complexes formed do not activate the alternative complement 

pathway (71).  In addition, IgA has been illustrated to be a potent inhibitor of 

complement activation by IgG (19).  Third, GCF-IgA could principally function by 

preventing adherence of pathogenic microbiota to tooth surface and thereby helping to 

eliminate these organisms from the subgingival environment resulting in lower risk of 

periodontal disease development.  According to our finding, the highly-P. gingivalis 

specific (primed with non-black pigmenting bacteria residing in the pocket to 

eliminate some cross-reactivity) and P. gingivalis-specific IgA found in GCF should 

be the major constituents of total IgA directly playing such protective mechanism 

since these immunoglobulins bound specifically to the predominant microorganism 

causing periodontitis as P. gingivalis  Therefore, the colonization of this microbiota 

was reduced, thereby decreasing periodontitis development.   

        This present study illustrated hereby is associated with previous studies by Grbic 

and colleagues in 1995 and 1999 (54, 55), Lamster et al in 1994 (53)and Plombas in 

2002 (56).  The drastic reduction of P. gingivalis-specific and highly P. gingivalis-

specific IgA concentrations in GCF of periodontitis individuals can be described by 

four possibilities.  Firstly, their concentrations were diluted by the substantially 

increased volume of aqueous part.  It is likely to be that the concentrations of these 

protective antibodies may be too diluted to function effectively in preventing 

periodontium from the microbial challenge.  This supports the statement that high 

levels of IgA may inhibit bacterial adhesion to the plaque mass, thus allowing the 

bacteria to be cleared from the sulcus more efficiently (72).  Secondly, most of 

specific antibodies produced had been bound to the enormous numbers of periodontic 

pathogen multiplying in the periodontal pockets of patients.  Less amount of such 

specific IgA thus left freely to bind to the anti-IgA antibody coated in the test.  

Thirdly, proteases, a group of virulence substances basically produced by P. 

gingivalis and other plaque bacteria may destroy or digest the IgA molecules induced 

(73).  And lastly, decreased numbers of T helper cells found in the gingival of 



Aurasri Chutinet                                                                                                                  Discussion / 38 
 
 
advanced periodontitis patients (74,  75) may influence on the low level of IgA 

because the production of IgA has been shown to be highly T helper cell dependent 

(76, 77).   

        As mentioned previously, the concentrations of total, P. gingivalis-specific and 

highly P. gingivalis-specific IgA in GCF collected from the periodontitis individuals 

were remarkably lower than the ones of control subjects.  Interestingly, the result has 

apparently expressed that the levels of IgA contained in presumably healthy sites of 

periodontitis patients were significantly different from the levels found in healthy 

subjects.  The IgA levels in control group were in average 2.5 times higher than the 

ones detected in shallow sites.  Small numbers of microbiota colonizing around the 

periodontal tissue of control subjects may influence for their elevated IgA levels.  

This was proposed due to the previous investigations.  One is that a healthy and 

minimally diseased periodontium of adult revealed subgingival P. gingivalis in less 

than 10% of study sites.  The other has stated that a considerably high proportion of P. 

gingivalis versus subgingival microbiota comprising in the deep pocket rather than in 

the shallow one (78, 79, 80, 81).  Nevertheless, this proposal can be further confirmed 

by performing enumeration of such periodontic pathogen locating in the subgingival 

plaque in parallel with GCF-IgA level investigation at the identical sample site.  In 

this study, the lowest IgA levels were investigated in the deep sites of periodontitis 

patients.  They are approximately 4 and 10 times lower than the IgA levels found in 

shallow sites and control group, respectively.  Based on these data, it may imply that 

the GCF-IgA concentraions could indirectly express the degree of microbial challenge 

against the periodontium and indicate the potential of periodontium protective 

mechanism, even though the concentration values were not highly accurate due to an 

error from inaccuracy in GCF volume determination (82).  The relationship between 

IgA levels in GCF and periodontal microorganisms is likely to be an inverse 

correlation.  Consequently, it is rational to propose that the lower the GCF-IgA levels 

examined, the higher the risk of periodontitis development occurs.   

        Dissimilar to concentration, the quantity or amount of total, P. gingivalis-specific 

and highly P. gingivalis- specific IgA in GCF of either control or periodontitis group 

was not significant different.  The quantity of GCF-P. gingivalis-specific and highly-

P. gingivalis specific IgA was slightly decreased in the periodontitis group compared 
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to the ones of the control group.  According to this result, the quantity of GCF-IgA 

may not be appropriate indicative parameter to differentiate the periodontium 

condition between the healthy and periodontitis subjects.   
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CHAPTER VI 

CONCLUSION 

 

 

        Immunoglobulin A (IgA) either total, P. gingivalis-specific or highly                  

P. gingivalis specific comprised in GCF has apparently shown their potent protective 

role directed to subgingival microbiota involved in the development of periodontal 

disease.  Associated with clinical observation, the level of GCF-IgA could be 

employed as a remarkable parameter to indicate the degree of microbial challenge to 

periodontium indirectly, to partially assess the risk of periodontitis development in 

individual as well as to evaluate the success of treatment.   
 



Fac. of Grad. Studies, Mahidol Univ.                                                                  M.Sc. (Periodontics) / 41 
 

REFERENCES 

 

 
1. Slots J, Listgarten MA. Bacteroides gingivalis, Bacteroides intermedius and 

               Actinobacillus actinomycetemcomitans in human periodontal diseases. J Clin  

               Periodontol 1988;15(2):85-93. 

2. Moore WE. Microbiology of periodontal disease. J Periodontal Res1987;22(5): 

               335-41. 

3. Slots J, Genco RJ. Black-pigmented Bacteroides species, Capnocytophaga species,  

               and Actinobacillus actinomycetemcomitans in human periodontal disease:  

               virulence factors in colonization, survival, and tissue destruction. J Dent Res   

               1984;63(3):412-21. 

4. Mouton C, Hammond PG, Slots J, Genco RJ. Serum antibodies to oral Bacteroides  

               asaccharolyticus (Bacteroides gingivalis): relationship to age and    

               periondontal disease. Infect Immun 1981;31(1):182-92. 

5. Socransky SS, Haffajee AD, Smith C, Dibart S. Relation of counts of microbial  

               species to clinical status at the sampled site. Journal of Clinical      

               Periodontology 1991;18(10):766-75. 

6. Koga T, Nishihara T, Fujiwara T, Nisizawa T, Okahashi N, Noguchi T, et al.  

               Biochemical and immunobiological properties of lipopolysaccharide (LPS)   

               from Bacteroides gingivalis and comparison with LPS from Escherichia coli.   

               Infect Immun 1985;47(3):638-47. 

7. Farida R, Wilson M, Ivanyi L. Serum IgG antibodies to lipopolysaccharides in 

               various forms of periodontal disease in man. Arch Oral Biol 1986;31(11):   

               711-5. 

8. Mayrand D, Holt SC. Biology of asaccharolytic black-pigmented Bacteroides 

               species. Microbiol Rev 1988;52(1):134-52. 

9. Fujiwara T, Ogawa T, Sobue S, Hamada S. Chemical, immunobiological and  

               antigenic characterizations of lipopolysaccharides from Bacteroides     

               gingivalis strains. J Gen Microbiol 1990;136(2):319-26. 



Aurasri Chutinet                                                                                                                   References / 42 

10. Champagne CM, Buchanan W, Reddy MS, Preisser JS, Beck JD, Offenbacher S. 

               Potential for gingival crevice fluid measures as predictors of risk for   

               periodontal diseases. Periodontology 2000 2003;31:167-80. 

11. Naito Y, Okuda K, Takazoe I. Immunoglobulin G response to subgingival gram- 

               negative bacteria in human subjects. Infect Immun 1984;45(1):47-51. 

12. Nakagawa S, Machida Y, Nakagawa T, Fujii H, Yamada S, Takazoe I, et al.  

               Infection by Porphyromonas gingivalis and Actinobacillus  

               actinomycetemcomitans, and antibody responses at different ages in humans.  

               J Periodontal Res 1994;29(1):9-16. 

13. Slots J, Bragd L, Wikstrom M, Dahlen G. The occurrence of Actinobacillus 

               actinomycetemcomitans, Bacteroides gingivalis and Bacteroides intermedius   

               in destructive periodontal disease in adults. J Clin Periodontol  

               1986;13(6):570-7. 

14. Tew JG, Marshall DR, Burmeister JA, Ranney RR. Relationship between gingival  

               crevicular fluid and serum antibody titers in young adults with generalized   

               and localized periodontitis. Infect Immun 1985;49(3):487-93. 

15. Lally ET, Baehni PC, McArthur WP. Local immunoglobulin synthesis in  

               periodontal disease. J Periodontal Res 1980;15(2):159-64. 

16. Ebersole JL, Taubman MA, Smith DJ. Gingival crevicular fluid antibody to oral  

               microorganisms. II. Distribution and specificity of local antibody responses.    

               J Periodontal Res 1985;20(4):349-56. 

17. Gunsolley JC, Tew JG, Gooss C, Marshall DR, Burmeister JA, Schenkein HA.  

               Serum antibodies to periodontal bacteria. J Periodontol 1990;61(7):412-9. 

18. Imai H, Chen A, Wyatt RJ, Rifai A. Lack of complement activation by human    

               IgA immune complexes. Clinical & Experimental Immunology 1988;  

               73(3):479-83. 

19. Waldo FB, Cochran AM. Mixed IgA-IgG aggregates as a model of immune  

               complexes in IgA nephropathy. Journal of Immunology 1989;142(11): 

               3841-6. 

20. Haffajee AD, Socransky SS. Microbial etiological agents of destructive  

               periodontal diseases. Periodontology 2000 1994;5:78-111. 

 



Fac. of Grad. Studies, Mahidol Univ.                                                                  M.Sc. (Periodontics) / 43 
 

21. Holt SC, Kesavalu L, Walker S, Genco CA. Virulence factors of Porphyromonas  

               gingivalis. Periodontol 2000 1999;20:168-238. 

22. Consensus report. Periodontal diseases: pathogenesis and microbial factors. Annals  

               of Periodontology 1996;1(1):926-32. 

23. Socransky SS, Haffajee AD. Microbiology of Periodontal Disease. In: Lindhe J,  

                Karring T, Lang NP, editors. Clinical Periodontology and Implant Dentistry.     

               4th ed. Oxford: Blackwell Munksgaard; 2003. p. 106-149. 

24. Fives-Taylor PM, Meyer DH, Mintz KP, Brissette C. Virulence factors of  

               Actinobacillus actinomycetemcomitans. Periodontol 2000 1999;20:136-67. 

25. Zadeh HH, Nichols FC, Miyasaki KT. The role of the cell-mediated immune  

               response to Actinobacillus actinomycetemcomitans and Porphyromonas  

               gingivalis in periodontitis. Periodontol 2000 1999;20:239-88. 

26. Kuramitsu HK. Proteases of Porphyromonas gingivalis: what don't they do? Oral  

               Microbiol Immunol 1998;13(5):263-70. 

27. Bartold PM. Turnover in periodontal connective tissues: dynamic homeostasis of  

               cells, collagen and ground substances. Oral Dis 1995;1(4):238-53. 

28. Amano A, Kuboniwa M, Nakagawa I, Akiyama S, Morisaki I, Hamada S.  

               Prevalence of specific genotypes of Porphyromonas gingivalis fimA and  

               periodontal health status. J Dent Res 2000;79(9):1664-8. 

29. Feng Z, Weinberg A. Role of bacteria in health and disease of periodontal tissues.  

               Periodontology 2000 2006;40:50-76. 

30. Winkler JR, Matarese V, Hoover CI, Kramer RH, Murray PA. An in vitro model  

                to study bacterial invasion of periodontal tissues. J Periodontol 1988;  

               59(1):40-5. 

31. Gibbons RJ, Macdonald JB. Degradation of collagenous substrates by Bacteroides  

               melaninogenicus. J Bacteriol 1961;81:614-21. 

32. Smalley JW, Birss AJ, Shuttleworth CA. The degradation of type I collagen and  

               human plasma fibronectin by the trypsin-like enzyme and extracellular    

               membrane vesicles of Bacteroides gingivalis W50. Arch Oral Biol 1988; 

               33(5):323-9. 

33. Jun KC, Barua PK, Zambon JJ, Neiders ME. Proteolytic activity in black- 

               pigmented Bacteroides species. J Endod 1989;15(10):463-7. 



Aurasri Chutinet                                                                                                                   References / 44 

34. Lantz MS, Allen RD, Bounelis P, Switalski LM, Hook M. Bacteroides gingivalis  

               and Bacteroides intermedius recognize different sites on human fibrinogen. J  

               Bacteriol 1990;172(2):716-26. 

35. Kadowaki T, Nakayama K, Okamoto K, Abe N, Baba A, Shi Y, et al.  

               Porphyromonas gingivalis proteinases as virulence determinants in   

               progression  of periodontal diseases. J Biochem (Tokyo) 2000;128(2):153-9. 

36. Winkler JR, John SR, Kramer RH, Hoover CI, Murray PA. Attachment of oral  

               bacteria to a basement-membrane-like matrix and to purified matrix proteins.  

               Infect Immun 1987;55(11):2721-6. 

37. Naito Y, Gibbons RJ. Attachment of Bacteroides gingivalis to collagenous  

        substrata. J Dent Res 1988;67(8):1075-80. 

38. Wilton JM, Johnson NW, Curtis MA, Gillett IR, Carman RJ, Bampton JL, et al.  

               Specific antibody responses to subgingival plaque bacteria as aids to the  

               diagnosis and prognosis of destructive periodontitis. J Clin Periodontol  

               1991;18(1):1-15. 

39. Kinane DF, Karim SN, Garioch JJ, al Badri AT, Moughal N, Goudie RB.  

               Heterogeneity and selective localisation of T cell clones in human skin and  

               gingival mucosa. J Periodontal Res 1993;28(6 Pt 2):497-9. 

40. Takahashi K, Lappin D, Kinane DF. In situ localization of cell synthesis and  

               proliferation in periodontitis gingiva and tonsillar tissue. Oral Dis 1996;2(3):     

               210-6. 

41. Koulouri O, Lappin DF, Radvar M, Kinane DF. Cell division, synthetic capacity  

               and apoptosis in periodontal lesions analysed by in situ hybridisation and  

               immunohistochemistry. J Clin Periodontol 1999;26(8):552-9. 

42. Kinane DF, Adonogianaki E, Moughal N, Winstanley FP, Mooney J, Thornhill M.  

               Immunocytochemical characterization of cellular infiltrate, related      

               endothelial changes and determination of GCF acute-phase proteins during    

               human experimental gingivitis. J Periodontal Res 1991;26(3 Pt 2):286-8. 

43. Waldrop TC, Anderson DC, Hallmon WW, Schmalstieg FC, Jacobs RL.  

               Periodontal manifestations of the heritable Mac-1, LFA-1, deficiency     

               syndrome. Clinical, histopathologic and molecular characteristics.  

               J Periodontol 1987;58(6):400-16. 



Fac. of Grad. Studies, Mahidol Univ.                                                                  M.Sc. (Periodontics) / 45 
 

44. Kelsoe G. Studies of the humoral immune response. Immunol Res 2000;22 

               (2-3):199-210. 

45. Griffiths GS. Formation, collection and significance of gingival crevice fluid.  

               Periodontol 2000 2003;31:32-42. 

46. Oppenheim FG. Preliminary observations on the presence and origin of serum  

               albumin in human saliva. Helv Odontol Acta 1970;14(1):10-7. 

47. Skapski H, Lehner T. A crevicular washing method for investigating immune  

               components of crevicular fluid in man. J Periodontal Res 1976;11(1):19-24. 

48. Sueda T, Bang J, Cimasoni G. Collection of gingival fluid for quantitative  

               analysis. J Dent Res 1969;48(1):159. 

49. Loee H, Holm-Pedersen P. Absence and Presence of Fluid from Normal and  

               Inflamed Gingivae. Periodontics 1965;149:171-7. 

50. Cimasoni G. Crevicular fluid updated. Monogr Oral Sci 1983;12:III-VII, 1-152. 

51. Chapple IL, Landini G, Griffiths GS, Patel NC, Ward RS. Calibration of the  

               Periotron 8000 and 6000 by polynomial regression. J Periodontal Res  

               1999;34(2):79-86. 

52. Ebersole JL, Singer RE, Steffensen B, Filloon T, Kornman KS. Inflammatory  

               mediators and immunoglobulins in GCF from healthy, gingivitis and    

               periodontitis sites. J Periodontal Res 1993;28(6 Pt 2):543-6. 

53. Lamster IB, Smith QT, Celenti RS, Singer RE, Grbic JT. Development of a risk  

               profile for periodontal disease: microbial and host response factors. J   

               Periodontol 1994;65(5 Suppl):511-20. 

54. Grbic JT, Singer RE, Jans HH, Celenti RS, Lamster IB. Immunoglobulin isotypes  

               in gingival crevicular fluid: possible protective role of IgA. J Periodontol  

               1995;66(1):55-61. 

55. Grbic JT, Lamster IB, Fine JB, Lam KS, Celenti RS, Herrera-Abreu M, et al.  

               Changes in gingival crevicular fluid levels of immunoglobulin A following  

               therapy: association with attachment loss. J Periodontol 1999;70(10):1221-7. 

56. Plombas M, Gobert B, De March AK, Sarda MN, Sixou M, Bene MC, et al.  

               Isotypic antibody response to plaque anaerobes in periodontal disease. J  

               Periodontol 2002;73(12):1507-11. 

 



Aurasri Chutinet                                                                                                                   References / 46 

57. Condorelli F, Scalia G, Cali G, Rossetti B, Nicoletti G, Lo Bue AM. Isolation of  

               Porphyromonas gingivalis and detection of immunoglobulin A specific to  

               fimbrial antigen in gingival crevicular fluid. J Clin Microbiol 

               1998;36(8):2322-5. 

58. Michalowicz BS, Aeppli D, Virag JG, Klump DG, Hinrichs JE, Segal NL, et al.  

               Periodontal findings in adult twins. Journal of Periodontology 1991;62(5): 

               293-9. 

59. Michalowicz BS. Genetic and heritable risk factors in periodontal disease. Journal  

               of Periodontology 1994;65(5 Suppl):479-88. 

60. Gunsolley JC, Tew JG, Connor T, Burmeister JA, Schenkein HA. Relationship  

               between race and antibody reactive with periodontitis-associated bacteria.   

               Journal of Periodontal Research 1991;26(1):59-63. 

61. Albandar JM. Global risk factors and risk indicators for periodontal diseases.  

               Periodontology 2000 2002;29:177-206. 

62. Albandar JM, DeNardin AM, Adesanya MR, Winn DM, Diehl SR. Associations of  

               serum concentrations of IgG, IgA, IgM and interleukin-1beta with early-   

               onset periodontitis classification and race. Journal of Clinical Periodontology  

               2002;29(5):421-6. 

63. Grossi SG, Genco RJ, Machtei EE, Ho AW, Koch G, Dunford R, et al. Assessment  

               of risk for periodontal disease. II. Risk indicators for alveolar bone loss.   

               Journal of Periodontology 1995;66(1):23-9. 

64. Silness J, Loee H. Periodontal Disease in Pregnancy. Ii. Correlation between Oral  

               Hygiene and Periodontal Condtion. Acta Odontol Scand 1964;22:121-35. 

65. Loee H, Silness J. Periodontal Disease in Pregnancy. I. Prevalence and Severity.  

               Acta Odontol Scand 1963;21:533-51. 

66. Ebersole JL, Taubman MA, Smith DJ, Goodson JM. Gingival crevicular fluid  

               antibody to oral microorganisms. I. Method of collection and analysis of  

               antibody. Journal of Periodontal Research 1984;19(2):124-32. 

67. Choonharuangdej S, Amornchat C, Tandhachoon K. Salivary Immunoglobulin A  

               (IgA) Quantitation by ELISA. Mahidol Dent. J. 2004;24(2):57-63. 

68. Smith QT, Camp SJ. Salivary amylase in crevicular fluid. Journal of Clinical  

               Periodontology 1993;20(6):418-24. 



Fac. of Grad. Studies, Mahidol Univ.                                                                  M.Sc. (Periodontics) / 47 
 

69. Griffiths GS, Wilton JM, Curtis MA. Contamination of human gingival crevicular  

               fluid by plaque and saliva. Archives of Oral Biology 1992;37(7):559-64. 

70. Saito K, Kato C, Katsuragi H, Komatsuzaki A. IgA-mediated inhibition of human  

               leucocyte function by interference with Fc gamma and C3b receptors.   

               Immunology 1991;74(1):99-106. 

71. Strober W, James SP. The mucosal immune system. In: Stites DP, Terr AI,  

               Parslow TG, editors. Basic &Clinical Immunology. 8th ed. Englewood    

               Cliffs, N.J.: Prentice-Hall International Inc.; 1994. p. 541-551. 

72. Williams RC, Gibbons RJ. Inhibition of bacterial adherence by secretory  

               immunoglobulin A: a mechanism of antigen disposal. Science 1972;177(50): 

               697-9. 

73. Gregory RL, Kim DE, Kindle JC, Hobbs LC, Lloyd DR. Immunoglobulin- 

               degrading enzymes in localized juvenile periodontitis. Journal of Periodontal  

               Research 1992;27(3):176-83. 

74. Cole KL, Seymour GJ, Powell RN. Phenotypic and functional analysis of T cells  

               extracted from chronically inflamed human periodontal tissues. Journal of  

               Periodontology 1987;58(8):569-73. 

75. Taubman MA, Stoufi ED, Ebersole JL, Smith DJ. Phenotypic studies of cells from  

               periodontal disease tissues. Journal of Periodontal Research 1984;19(6):     

               587-90. 

76. Elson CO, Heck JA, Strober W. T-cell regulation of murine IgA synthesis. Journal  

               of Experimental Medicine 1979;149(3):632-43. 

77. Cebra JJ, Fuhrman JA, Horsfall DJ, Shahin RD. Natural and deliberate priming of  

               IgA responses to bacterial antigens by the mucosal route. In: Robbins JB,     

               Hill JC, Sadoff JC, editors. Seminars in Infectious Diseases, Vol. 4. Bacterial   

               Vaccines.; 1982; New York: Thieme-Stratton Inc.; 1982. p. 6-12. 

78. Socransky SS, Haffajee AD. Microbial mechanisms in the pathogenesis of  

               destructive periodontal diseases: a critical assessment. J Periodontal Res  

               1991;26(3 Pt 2):195-212. 

79. Wolff LF, Aeppli DM, Pihlstrom B, Anderson L, Stoltenberg J, Osborn J, et al.  

               Natural distribution of 5 bacteria associated with periodontal disease. Journal    

               of Clinical Periodontology 1993;20(10):699-706. 



Aurasri Chutinet                                                                                                                   References / 48 

80. Kamma JJ, Nakou M, Manti FA. Predominant microflora of severe, moderate and  

               minimal periodontal lesions in young adults with rapidly progressive  

               periodontitis. Journal of Periodontal Research 1995;30(1):66-72. 

81. Ali RW, Velcescu C, Jivanescu MC, Lofthus B, Skaug N. Prevalence of 6 putative  

               periodontal pathogens in subgingival plaque samples from Romanian adult   

               periodontitis patients. Journal of Clinical Periodontology 1996;23(2):133-9. 

82. Lamster IB, Oshrain RL, Fiorello LA, Celenti RS, Gordon JM. A comparison of 4  

               methods of data presentation for lysosomal enzyme activity in gingival   

               crevicular fluid. Journal of Clinical Periodontology 1988;15(6):347-52. 



Fac. of Grad. Studies, Mahidol Univ.                                                                  M.Sc. (Periodontics) / 49 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Aurasri Chutinet                                                                                                                    Appendix / 50 

APPENDIX 
 
 
Appendix 1 

 

        Plaque Index (64) 

0   The tooth surface is clean. 

1   The tooth surface appears clean, but dental plaque can be removed from the     

      gingival third with a sharp explorer. 

2   Visible plaque is present along the gingival margin. 

3   The tooth surface is covered with abundant plaque.  

 

        Gingival Index (65) 

0   Normal gingiva, no inflammation, no discoloration, and no bleeding 

1   Mild inflammation, slight color change, mild alteration of gingival surface,   

     and no bleeding 

2   Moderate inflammation, erythema, swelling, and bleeding on probing or  

     pressure 

3 Severe inflammation, severe erythema and swelling, tendency to 

spontaneous hemorrhage, and some ulceration   

 
 



Fac. of Grad. Studies, Mahidol Univ.                                                                  M.Sc. (Periodontics) / 51 
 

BIOGRAPHY 
 

 

NAME    Aurasri Chutinet 

DATE OF BIRTH    12 May 1977 

PLACE OF BIRTH   Bangkok, Thailand 

INSTITUTIONS ATTENDED Chulalongkorn University, 1995-2000: 

      Doctor of Dental Surgery 

     Mahidol University, 2003-2005: 

      Master of Science (Periodontics) 

POSITION & OFFICE  Position: Lecturer 

      2001-Present,  

      Department of General Dentistry 

      Faculty of Dentistry 

      Srinakharinwirot University 

      Bangkok, Thailand 

ADDRESS    200/350 Pattanakan Road, 

     Prawet, Bangkok, 10250




