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A case - control study to evaluate the role of TNF– alpha as 
proinflammatory cytokine among chronic periodontitis women 
patients at tertiary care hospital in Tamil Nadu. 
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AIM 

This study was done to evaluate the role of  TNF – α from gingival crevicular fluid among subjects 
with chronic periodontitis. 
 

Materials and Methods 

The study population was divided into two groups (Group 1 : Women with chronic periodontitis    and 
Group 2 : Women without chronic periodontitis) Gingival crevicular fluid samples were taken for 
assessment  based on clinical parameters like probing depth , bleeding on probing , OHI and PI . Data 
analysis was performed by using SPSS as software for statistics. Mean values were compared among 
different study groups by using Independent  - Sample t-test. 
 

Results 

The results of this case-control study which was done among south Indian women population of age 

group 25-40 revealed  a  significant increase in the level of TNF - α in gingival crevicular fluid from 

patients with chronic periodontitis ( Group 1 - 502.21pg/ml) when compared to the control group ( 

Group 2 - 399.20pg / ml ) and a positive correlation was found betweenmeanTNF - α levels and values 

of the  OHI –I ,plaque index and  probing depth ( Group 1 Mean TNF – α - 502.21±211.64, OHI -2.85, 

PI -3.45  and  PD - 20.60) in Group 1. 

 

Conclusion 

Based on these results, it can be concluded that GCF level of TNF – α was  higher in patients with 

chronic periodontitis when compared to the subjects without periodontitis.  
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INTRODUCTION 

Cytokines are a group of low molecular weight 

proteins used for communication between cells. 

Cytokines are released as a result of a variety of 

stimuli, and interact with their receptors to 

regulate cell function. They are closely related to 

inflammation. Among the cytokines, TNF - α is 

considered one of the main cytokines related to 

inflammation and immune processes, and 

operates in various parts of the body was 

discovered by Carswell et al   1975.1 

 

TNF-α, along with its close relative lymphotoxin-

α (LTα or TNF-β), was first isolated as the active 

principle causing tumor necrosis in bacterially 

infected animals Gray PW et al 19842, Pennica D 

et al 19843 . It is encoded by a single gene on 

human chromosome 6p within the major 

histocompatibility complex. The protein product 

can exist as a 26-kd membrane bound monomer 

or as a 17-kd secreted trimer .The TNF – α 

produced acts in local-, para-, juxta-, and/or 

autocrine effects of TNF- α include stimulation of 

expression of fibroblast-type collagenase-1 (or 

MMP-1), collagenase-2 (mesenchymal form of 

the classic "neutrophil" collagenase, or MMP-8), 

and collagenase-3 (MMP- 13). All these MMPs 

are able to degrade the periodontal ligament due 

to their unique collagenolytic 

activity.4,5,6,7,8The present study was done to 

evaluate the role of  TNF – α from gingival 

crevicular fluid among subjects with and without 

chronic periodontitis.  

 

Subjects and Methods 

This case – control study was done among 40 

female patients, aged 20–45 years. Thesample 

size was calculated by using the formula:Where 

n 1 ( each group ) = ( Z α/2 + Z 1-β ) 2pq(r +1)/ r ( p1 - 

p 2 )2 .According to the formula9the estimated 

sample size was 19 for caseand 19 for control and 

the total sample size was 38. Where Two – sided 

confidence level ( 1 – α ) = 95, Power (% chance 

of detecting) =80, ratio of controls to cases is 1 , 

Hypothetical proportion of controls with 

exposure=40 Hypothetical proportion of cases 

with exposure = 85.9T he patients who have been 

included in this study have been chosen from 

among thepatients who are attending the 

outpatient Department of Periodontology 

S.R.M. Dentalcollege, Ramapuram for redressal 

of their periodontal problem. All subjects were 

systemically healthy. Periodontitis is defined as 

the inflammation of the supporting structures of 

the periodontitium which is accompanied by 

attachment loss and bone loss.Based on the 

clinical findings like clinical attachment level and 

probing depth the study population was further 

divided into 20 patients with periodontitis and 20 

patients without chronic periodontitis. Women 

under hormonal therapy, who were pregnant 

lactating, patients who had periodontal therapy 

done six months prior to the study, patients 

under any medications within three months prior 

to this study, patients with lesser than 20 

permanent teeth, and teeth with fixed or 

removable prosthetics were excluded from this 

study. Alcoholics, pan chewers, and drug addicts 

were also excluded from this study. 

 

The study protocol was explained to the 

participants; Each subject completed a detailed 

medical questionnaire and received a complete 

periodontal examination, which included oral 

hygiene index (simplified),10plaque index 

(PI),11Community periodontal index of 

treatmentneeds (CPITN)12and probing depth 

(PD). Ethical clearance number 

SRMU/M&HS/SRMDC/2009/MDS-P.G 

Student/502 and written informed consent was 

also obtained from each patient. 

 

 The study population was divided into:  

 Group 1 – Women patients with chronic 

periodontitis:Presence of bleeding on probing, 

probing depth ≥5 mm and CPITN index >3 .Group 

2 – Women patients without periodontitis: 

Absence of bleeding on probing, probing depth 

≤3 mm and no evidence of clinical attachment 

loss.  
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Gingival crevicular fluid (GCF) sampling 

After isolation and preparation of the concerned 

tooth, calibrated microcapillary tubes were used 

to collect GCF sample from the site with greatest 

probing pocket depth as per the 

recommendation of Sueda et al. 1969.13 A 

standardized volume of 2–3 microlitre of 

crevicular fluid was collected by placing the tip of 

the pipettes extracrevicularly. The sampling time 

was 5–15 mins. Samples of GCF contaminated by 

blood or saliva were discarded. GCF samples 

were then transferred into Eppendorf tube. A 

total of 60 GCF samples collected were stored 

at -80°C. The samples were then assayed for 

TNF-α concentration by using the human TNF-α 

ELISA kit. 

 

Determination of TNF-α levels 

The TNF-α level was evaluated using Diaclone 

TNF-α ELISA kit (Gen-Probe diagnostic, Cat no. 

950.090.096) which is a solid phase sandwich 

ELISA kit. The detection limit of TNF-α obtained 

after preparing the standard curve according to 

the manufacturer’s instruction as follows: TNF-α 

(concentration ranging from 25 to 800 pg/mL) 

and the TNF-α level in each group was measured 

according to the manufacturer’s instructions. 

 

Assay preparation 

After preparing the standard curve according to 

manufacturer’s instruction, add 100 ml of each, 

Sample, Standard, Control and zero (appropriate 

standard diluent) in duplicate to appropriate 

number of wells. Add 50 ml of diluted 

biotinylated anti TNF-α to all wells. Cover with a 

plastic plate and incubate at a temperature 

range of about (18 to 25°C) for three hour(s).  

 

 

After three hours, remove the cover and wash 

the plates three times; then add 100 µl of 

Streptavidin-HRP solution into all wells, cover 

with a plastic plate, and incubate again at 

temperature range of about (18 to 25°C) for 30 

minutes. After 30 minutes, again remove the 

plastic plate cover and wash the plates three 

times. Add 100 µl of ready-to-use TMB Substrate 

Solution into all wells and incubate in the dark for 

12–15 minutes at room temperature. Avoid 

direct exposure to light by wrapping the plate in 

aluminium foil. Add 100 µl of H2SO4 (Stop 

Reagent) into all wells and immediately read the 

absorbance value of each well on a 

spectrophotometer using 450 nm as the primary 

wavelength and, optionally, 620 nm as the 

reference wave length. Incubation time of the 

substrate solution is usually determined by the 

ELISA reader performance. Many ELISA readers 

only record absorbance of up to 2.0 O.D. 

Therefore the color development within 

individual microwells must be observed and the 

substrate reaction stopped before positive wells 

are no longer within recordable range. The levels 

of TNF-α in the samples were estimated using 

the standard curve. TNF-α concentration was 

obtained in pg/mL. 

 

The data was collected for various parameters 

like  oral hygiene index (simplified), plaque index, 

probing Depth andTNF-α levels . The data was 

analyzed statistically. The obtained data was 

presented as mean and standard deviations. 

Data analysis was performed by using SPSS as 

software for statistics. Mean values were 

compared among different study groups by 

using Independent- Sample test.

Results 

The results ofthiscase- control studydone 

among40 patients who were further divided into 

20 patients with chronic periodontitis ( Group 1) 

and 20 patients without chronic periodontitis  

 

 

(Group 2) had an odd ratio of about 6.9  showed 

that the mean TNF-α levels in Group 1 - 502.2 

pg/ml is higher when compared to  Group 2 -

399.2 pg/ml as shown in figure 1.
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Figure 1 Comparison of mean TNF – α level between study groups.

 

On comparing the mean values using 

Independent  - Sample t-test found that there is 

statistically significant difference between the 

groups in regard with the clinical parameters as  

 

 

shown in Table 1. This positive relationship with 

the parameters in group 1 could be due to higher 

number of inflammatory cells at the site of 

infection leads to the release of TNF-α upon 

stimulation by the bacterial products. 

Table 1 : Comparison of the parameters between  two groups 

Mean values of 
Parameter 

Women patients 
with chronic 
periodontitis  

Women patients 
without  chronic 
periodontitis. 
 

t-test 
 
 
 
 

p-value 

OHI 2.85 1.25 12.42 <0.001 

PD 20.60 17.10 1.73 <0.001 

PI 3.45 1.90 10.21 <0.001 

TNF – Alpha  502.21 399.20 1.66 <0.001 

 

Discussion 

Human periodontal diseases are predominantly 

caused by a complex interplay between bacteria 

and the host immune system  inducing 

inflammatory conditions that result in the loss of 

the collagenous structures that support the 

teeth.14,15 A number of inflammatory mediators,  

 

 

such as interleukin (IL)-1, IL-6, IL-8, tumor 

necrosis factor-α (TNF-α), prostaglandins and 

matrix metalloproteinases (MMPs) are involved 

in periodontal diseases.16,17 These mediators may 

affect the activities of leukocytes, osteoblasts 

and osteoclasts and promote the tissue  
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remodeling process systemically and 

locally.18,19,20.TNF-α, secreted predominantly by 

monocytes and macrophages, is a potent 

inflammatory cytokine that up regulates the 

production of collagenases, prostaglandin (PG) 

E2, chemokines and cytokines, cell adhesion 

molecules and bone resorption-related 

factors.21,22Cytokine synthesis and release by 

cells in the affected tissues possesses 

bioactivities, which are consistent with a 

causative or contributory role in the destruction 

of bone and connective tissue in 

periodontitis.23  Several cytokines have been 

detected in GCF and in gingival tissues of 

patients with periodontitis, reflecting the 

possibility of evaluating the contents of GCF as 

"Indicators" or "Markers" of periodontal 

disease.24  In the present study, a total of 40 

subjects were examined. The subjects were 

grouped into control and periodonititis based on 

bleeding on probing, probing depth and 

evidence of clinical attachment loss. 

 

The result of the present study shows significant 

difference in TNF-α levels in GCF between the 2 

groups. The meanTNF-α levels in Group 1 - 

502.21 pg/ml and in Group 2 -399.20pg/ml 

.Highest level belongs to group – 1 indicating a 

positive relation with inflammatory changes. 

Increase in level of TNF-α in group 1 could also be 

due to higher number of inflammatory cells in 

the connective tissue and gingival crevice can 

lead to the release of TNF-α upon stimulation by 

the bacterial products.25It was not surprising that 

some amount of TNF-α could also be detected in 

sites of group 2 subjects as  Stashenko and 

Jandinski 23 demonstrated by immunofluroscent 

technique that, TNF-α positive staining cells 

were also present in normal gingival tissues, but 

are much lesser than that found in the inflamed 

tissues. The role of cytokines in normal sites may 

be related to the physiological activities. The 

presence of low number of macrophages and 

mononuclear cells in the gingival tissues and 

neutrophils in GCF in clinically normal tissues 

could also account for the presence of TNF-α in 

GCF in group I subjects.25 

 

The limitation of this study is that the male 

patients have to be included in this study in order 

to rule out the influence of gender on the level of 

TNF-α. Major limitations posed by the present 

study were the grouping of patients based on the 

clinical parameters and not on the 

microbiological assessments. Hence, quiescent 

and active states of the disease could not be 

differentiated. Other limitations include a small 

sample size and the lack of an intervention 

group.  

 

CONCLUSION 

Within the limits of the study it can be concluded 

that the increased levels of the inflammatory 

cytokinesTNF-α in periodontitis may have 

diagnostic and prognostic potentials for 

monitoring the progression of the disease and 

severs as a tool to take the therapeutic decisions. 

Future work to analyze the level of TNF-α at the 

onset of the disease and during the progression 

of the disease and to compare it with the clinical 

and microbiological assessment so that they can 

be used as biomarker in the early diagnosis of 

periodontal disease 

 

 

 

 

 

 

 

 

http://www.gjmedph.com/


 
 

6 www.gjmedph.com  Vol.11,No.5,2022                                                                                                                                                                     ISSN# 2277-9604 
 

Original Articles 

REFERENCES 

1. Carswell EA, Old LJ, Kassel RL, Green S, Fiore N, 
Williamson B et al . An endotoxin-induced serum factor that 
causes necrosis of tumor. Proc Natl Acad Sci USA 1975 
;72:36 - 66. 

2.Gray PW, Aggarwal BB, Benton CV, et al 1984. Cloning 
and expression of cDNA for  lymphotoxin, a lymphokine 
with tumor necrosis activity. Nature ;312:721–724. 

3.Pennica D, Nedwin GE, Hayflick JS, et al 1984. Human 
tumor necrosis factor: precursor structure, expression and 
homology to lymphotoxin. Nature ;312:724–727. 

4.Hanemaaijer R, Koolwijk P, le Clercq L, de Vree WJ, van 
Hinsbergh VW et al 1993. Regulation of matrix 
metalloproteinase expression in human vein and 
microvascular endothelial cells. Effects of tumour necrosis 
factor alpha, interleukin 1 and phorbol ester. Biochem J; 
296:803-809. 

5.Panagakos FS, Kumar S 1995. Differentiation of human 
osteoblastic cells in culture: modulation of proteases by 
extracellular matrix and tumor necrosis factor-alpha. 
Inflammation ;19:423-443. 

6.Hanemaaijer R, Sorsa T, Konttinen YT, Ding Y, Sutinen M, 
Visser H, et al 1997 Matrix metalloproteinase-8 is expressed 
in rheumatoid synovial fibroblasts and endothelial cells. 
Regulation by tumor necrosis factor-alpha and doxycycline. 
JBiol Chem; 272:31504-31509. 

7.Birkedal-Hansen H 1993. Role of cytokines and 
inflammatory mediators in tissue destruction. JPeriodontal 
Res ;28:500-510. 

8.Knauper V, Lopez-Otin C, Smith B, Knight G, Murphy G . 
Biochemical characterization of human collagenase-3. J 
Biol Chem1996; 271:1544-1550. 

9.Kelsey et al., Methods in Observational Epidemiology 2nd 
Edition: Table 12-15; 1996. 

10.John .C. Greene and Jack . R. Vermillion  et al . The 
Simplified Oral Hygiene Index. The Journal of the American 
Dental Association 1964; 68 (1): Pages 7-13. 

11.Silness J, Loe H.  Periodontal disease in pregnancy. 
Correlation between oral hygiene and periodontal 
condition. Acta OdontolScand 1964 ;22:121-35. 

12.J Ainamo et al  . Development of the World Health 
Organization (WHO) community periodontal index of 
treatment needs (CPITN). Int Dent J 1982; Sep 32(3):281-91. 

13.Sueda T , Bang J, Cimasoni et al . Collection of gingival 
crevicular fluid for quantitative analysis . Journal of Dental 
Research 1969; 48 : 159. 

14.Pozo P, Valenzuela MA, Melej C, et al. Longitudinal 
analysis of metalloproteinases, tissue inhibitors of 
metalloproteinases and clinical parameters in gingival 
crevicular fluid from peri- odontitis-affected patients. J 
Periodontal Res 2005; 40: 199-207.  

15.DeCarlo AA Jr., Windsor LJ, Bodden MK, et al. Activation 
and novel processing of matrix metalloproteinases by a 
thiol-proteinase from the oral anaerobe 
Porphyromonasgingivalis. J Dent Res 1997; 76: 1260-1270.  

16.Fentoglu O,Koroglu BK, Hicyılmaz H, et al. Pro 
inflammatory cytokine levels in association between 
periodontal disease and hyperlipidaemia. J Clin Periodontol 
2011; 38: 8-16. 

17. Vernal R, Dezerega A, Dutzan N, et al. RANKL in human 
periapical granuloma: possible involvement in periapical 
bone destruction. Oral Dis 2006; 12: 283-289. 

18.Cazalis J, Tanabe S, Gagnon G, Sorsa T and Grenier D. 
Tetracyclines and chemically modified tetracycline 3 (CMT 
3) modulate cytokine secretion by lipopolysaccharide-
stimulated whole blood. Inflammation 2009;32: 130 137.  

19. Sorsa T, Tjäderhane L, Konttinen YT, et al. Matrix 
metallopro- teinases: contribution to pathogenesis, 
diagnosis and treatment of periodontal inflammation. Ann 
Med 2006; 38: 306 321.  

20. Birkedal Hansen H. Role of cytokines and inflammatory 
mediators in tissue destruction. J Periodontal Res 1993;28: 
500-510. 

21.Okada H and Murakami S: Cytokine expression in 
periodontal health and disease. Crit Rev Oral Biol Med 1998; 
9: 248-266. 

22.Bastos MF, Lima JA, Vieira PM, et al. TNF-alpha and IL-4 
levels in generalized aggressive periodontitis subjects. Oral 
Dis 2009;15: 82-87. 

23.Stashenko P, Jandinski JJ, Fujiyoshi P, Rynar J, Socransky 
SS. Tissue Levels of Bone Resorptive Cytokines in 
Periodontal Disease. J Periodontol 1991;62:504-509. 

24.Rossomando EF, Kennedy JE, Hadjimichael J. Tumour 
necrosis factor alpha in gingival crevicular fluid as a possible 
indicator of periodontal disease in humans. Arch Oral Biol 
1990;35:431-434. 

25.Page RC. The role of inflammatory mediators in the 
pathogenesis of periodontal disease. J Periodont Res 
1991;26:230-42. 

 

 

http://www.gjmedph.com/

