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Abstract— Odontogenic infection is quite a common case, 

that can spread into facial spaces, and may result in morbidity and 

mortality. Consequently, cytokines such as tumor necrosis factor 

alpha (TNF-α)  probably take part in the development of 

odontogenic infection.  TNF-αoverproduction or inappropriate 

expression can lead to a variety of pathological conditions 

including fascial spaces abscess due to odontogenic infection. The 

objective of this study is to evaluate whether there is an 

association between  TNF-α -308 (G/A) rs1800629 genetic 

polymorphism and fascial spaces abscess due to odontogenic 

infection. 

This study was case control design using samples from 130 

subjects that include 51 fascial spaces abscess subjects and 79 

healthy control subjects.DNA was extracted from venous blood 

and the segment of TNF--308 (G/A) rs1800629 gene in promoter 

region were amplified by PCR technique, then sequencing method 

were evaluated. 

The study results indicated that TNF--308 (G/A) 

rs1800629 gene was identified  as substitution of  base G into A. 

Among all, there were no significant differences between A allele 

and G allele in both subjects. The odds ratio (OR) of A mutant 

allele was 1,322 (p>0,05) and the frequency of heterozygous 

mutant GA genotype was not associated with the increased risk of 

fascial spaces abscess due to odontogenic infection (OR=1,609, 

p>0,05).   

In conclusion, the presence of TNF-α -308 (G/A) genetic 

polymorphism is not associated with facial spaces abscess due to 

odontogenic infection. 

 

Keywords: TNF--308 (G/A) rs1800629 gene, facial spaces 
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Introduction 

Tumor necrosis factor -alpha (TNF-) is a 

proinflammatory cytokine, which is mainly produced by 

macrophages and involved in systemic inflammation that 

stimulate acute phase reaction.
1
 TNF- act as potent 

immune-inflammation mediator that promotes bone 

resorption by activating osteoclast maturation and plays an 
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important role in the immune system during inflammation, 

cell proliferation, differentiation and apoptosis.
2,3,4,5

The 

TNF-α gene is located in the short arm of chromosome 

6p21, in the class III region of the major histocompatibility 

complex (MHC),where genetic alterations in the TNF-α 

locus are known to be involved directly in TNF-α 

production,
1
 and consists of four exons and three 

introns.
4,6,7,8,9 

Several polymorphisms have been identified 

in TNF- promoter, one of them was located at nucleotide 

position -308 which causes substitution of guanine (G) to 

adenosine (A).
8,9,10,11

Polymorphism in the promoter region 

may cause alteration in the functional role of its gene 

because this is where regulation of gene transcription takes 

place. So, it will influence TNF-promoter activity and to 

be associated with enhance TNF-  production in vitro and 

in vivo.
8,12,13

 

TNF--308 (G/A) rs1800629 has been identified as an 

effective marker for neonatal sepsis diagnosis,
1,5 

but the 

functional role of this gene caused by this polymorphism in 

inflammatory situations such as sepsis or trauma still remain 

unclear.
5
It has been reported that the A allele is correlated 

with TNF- serum concentrations caused by this allele was 

strongly associated with proinflammatory and apoptosis.
5 

The A allele of this polymorphism also significantly 

enhances TNF- production, which is associated with 

several diseases
14,15

 including several cases of infection.  

Infection in the head and neck is a common presentation in 

maxillofacial surgery, the majority being odontogenic in 

origin.
16,17

 The particular source of infection can rapidly 

spread through the anatomical of fascial spaces of the head 

and neck through the path of least resistance in a predictable 

pattern.  In severe cases, this can compromise the airway, 

necessitating surgical airway management and develop into 

sepsis.  Significant morbidity has also been reported by 

spread to other anatomical regions or tissues such as fascial 

spaces that include spaces of buccal, canine, infratemporal, 

submental, submandibular, sublingual, masseteric, 

retropharyngeal and parapharyngeal.  

TNF--308 (G/A) rs1800629 has been studied to be 

associated with periapical lesion,
18 

which is also the mainly 

source of odontogenic infection spreading so we considered 
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that fascial space abscess due to odontogenic infection are 

possibly linked with gene susceptibility such as this 

polymorphism. This polymorphism may affect gene 

expression levels and protein production or functions
19

so it 

may influence inflammatory cytokine secretion and regulate 

inflammatory responses.
20,21,22

 The frequency of genetic 

polymorphism may vary considerably among distinct ethnic 

groups, so that the application of such markers for diagnosis 

and prognosis of fascial spaces abscess due to odontogenic 

infection should be examined in different populations.
23,25

  

This study determined whether there is an association 

between  TNF--308 (G/A) rs1800629 genetic 

polymorphism and fascial spaces abscess due to 

odontogenic infection. 

 

Material and methods 

Materials 

All participants were from Deuteromalay subrace as the 

majority of the race in Indonesia and only those individuals 

determined to be diagnosed as fascial spaces abscess due to 

odontogenic infection were included in this study. Although 

differences in age, gender and socioeconomic status were 

observed, the distribution of alleles and genotypes 

associated with those differences were not included for the 

analysis because we were only focusing on genetical factor 

in general of fascial spaces infection due to odontogenic 

infection cases. All of the patients were obtained from 

Hasan Sadikin Hospital in Bandung and Gunung Jati 

Hospital in Cirebon Indonesia.  The study was approved by 

the Ethics Committee of Hasan Sadikin Hospital in 

Bandung Indonesia. In totally, all individuals including 130 

subjects: 51 subjects with fascial spaces abscess due to 

odontogenic infection and 79 as healthy control subjects, 

based on molecular epidemiology with case control study 

which is done in Molecular Biology Laboratory, Unit 

penelitian Kesehatan (UPK) Faculty of Medicine 

Universitas Padjadjaran/ Hasan Sadikin Hospital in 

Bandung. 

 

Genotyping 

DNA isolation.DNA was isolated from venous blood of 

each subjects using DNA isolation kit from Phamacia. 

Venous blood samples were collected with informed 

consent then DNA was extracted and the segment of  TNF-

α -308 (G/A) rs1800629 waspolymerase chain reaction 

(PCR)-amplified.  

PCR. PCR was performed by using the primers of forward : 

5’-AGGCAATAGGTTTTGAGGGCCAT-3’ and reverse : 

5’-GAGCGTCTGCTGGCTGGGTG-3’.
25

The PCR 

program included a step of 95
0
C for 10 minute, followed by 

38 cycles of 94
0
C for 1 minute, 62

0
C for 1 minute and 72

0
C 

for 1 minute. The placement strategy for the primers for the 

gene segment and the location of TNF-α -308 (G/A) 

rs1800629 gene variant can be seen in figure 1.   

TGGTCCCCAAAAGAAATGGAGGCAATAGGTTTT

GAGGGGCATGGGGACGGGGTTCAGCCTCCAGGGTC

CTACACACAAATCAGTCAGTGGCCCAGAAGACCCCC

CTCGGAATCGGAGCAGGGAGGATGGGGAGTGTGAG

GGGTATCCTTGATGCTTGTGTGTCCCCAACTTTCCA

AATCCCCGCCCCCGCGATGGAGAAGAAACCGAGAC

AGAAGGTGCAGGGCCCACTACCGCTTCCTCCAGATG

AGCTCATGGGTTTCTCCACCAAGGAAGTTTTCCGCT

GGTTGAATGATTCTTTCCCCGCCCTCCTCTCGCCCCA

GGGACATATAAAGGCAGTTGTTGGCACACCCAGCC

AGCAGACGCTCCCTCAGCAAGGACAGCAGAGGA

CCAGCTAAGAGGGAGAGAAGCAACTACAGACCC

CCCCTGAAAACAACCCTCAGACGCCACATCCCCT

GACAAGCTGCCAGGCAGGTTCT 

Figure 1. The placement for the primers in the segment to 

be amplified (underline letters) and the location of TNF-α -

308 (G/A) rs1800629 shown by red letter.
26

 

 

DNA Sequencing. DNA sequencing covering TNF-

rs1800629 was performed by using dideoxy Sanger 

method.  From the sequencing result from whole samples, 

all nucleotide in those segment compared with normal 

nucleotide in gene bank by using sequence alignment 

program from BioEdit.
26

 The polymorphism is the form of 

substitution of  base G into Ato create 3 genotypes :  GG 

(normal genotype), GA (heterozygous genotype) and AA 

(homozygous mutant genotype). 

 

Statistical method. Statistical analysis which was used to 

determine significantly of differences from sequence 

variants frequency among fascial spaces abscess due to 

odontogenic infection subject and control subject was χ
2
. 

The odds ratio (OR) was used to determine a risk factor of 

fascial spaces abscess due to odontogenic infection. 

 

Results 

The characteristic of fascial spaces involved in this 

abscess due to odontogenic infection can be seen in figure 

2.Submandibular space was the most affected site (figure 2).  

From all cases of fascial spaces abscess due to odontogenic 

infection in this study, there were only three patients were 

diagnosed as sepsis.  

 
Figure 2. Characteristic of fascial spaces involved in the 

abscess due to odontogenic infection. Submandibular space 

is the most affected site in this disease (54%), followed by 

submental space (17%), buccal space (10%), sublingual 

space (8%), canine (4%), retropharyngeal space (3%), 

parapharyngeal (2%), infratemporal and masseteric space 

(1%) 
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The initial PCR product showed DNA band of 346 base pairs (bp) (Figure 3). 

 
Figure 3. Initial PCR product of TNF-α -308 (G/A) rs1800629segment 

Line 1-15. Initial PCR product in 346 bp 

 

After obtaining the initial PCR products of 346 bp, samples were then analyzed by dideoxy Sanger method of sequencing. 

The sequencing result from all subjects shows GG,GA and AA genotypes (Figure 4). 

 

 

(

A) 

(

B) 

(

C) 

Figure 4.  Sequencing result reveal the location of TNF-α -308 (G/A) rs1800629. (A) 

Homozygous normal of GG genotype , (B) Heterozygous mutant of GA genotype and (C) Homozygous 

mutant of AA genotype  

 

Statistical analysis through all the subjects was done to compare allelic frequency of G normal 

allele and A mutant allele and also to compare genotype frequency of GG genotype, GA genotype and 

AA genotype, in between fascial spaces abscess due to odontogenic infection subjects and control 

subjects, by using χ
2 
analysis (Table 1 - 2).  

 

G:  guanine (normal allele); A: adenine (mutant allele) 

Table 2 

Genotype 

frequency of  

nucleotide G 

and A from TNF-

α -308 (G/A) 

rs1800629 in 

fascial 

spaces 

abscess due to 

odontogenic 

infection 

subjects compared with normal subjects 

GG: homozygous normal genotype; GA: heterozygous mutant genotype 

 

 

GG: 

homozygous normal 

genotype; GA: 

heterozygous mutant 

genotype 

 

 

 

 

 

 

 

Table 1 Allelic frequency of  nucleotide G and A from TNF-α -308 (G/A) rs1800629 in fascial 

spaces abscess due to odontogenic infection subjects compared with normal subjects 

Allele 

Subjects 

χ
2
 p Odds Ratio CI 95% 

Facial spaces 

abscess  n(%) 
Normal n(%) 

G 97(95,10) 151(95,57) 0,000 1,000 - - 

A 5(4,90) 7(4,43) 0,014 0,905 1,322 0,382 - 4,583 
 

Genotype 

Subjects 

χ
2
 p Odds Ratio CI 95% 

Facial spaces 

abscess n(%) 

Normal 

n(%) 

GG 46(90,20) 73(92,41) 0,014 0,905 0,756 0,218 - 2,620 

GA 5(9,80) 5(6,33) 0,151 0,697 1,609 0,441 - 5,862 

AA - 1(1,26) 0,000 1,000 - - 
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Discussion 

Fascial spaces abscess due to odontogenic infection 

are considered to be complex disease and complex diseases 

are typically polygenic.
24

 Disease modifying genes 

associated with susceptibility and severity of fascial spaces 

abscess due to odontogenic infection have not been 

proposed yet, so very little is known about which genes may 

be involved in this disease and also as we have not found 

such previous study which also analyze this polymorphism 

associated with fascial spaces abscess due to odontogenic 

infection in other populations so there were still no data to 

compare about this finding.TNF-α is considered one of the 

main cytokines related to inflammation and immune 

processes, and operates in various parts of the body. Among 

the various of polymorphisms of TNF-α, the TNF-α -308 

(G/A) rs1800629 has been shown to directly affect the 

expression of TNF-α.
2
  The rare A allele was significantly 

related to greater production of TNF-α in vitro
7
 and may 

influence transcriptional activity in vivo
8,27,28,29 

and has been 

associated with increased risk for various non-related 

infectious and inflammatory diseases including 

priodontitis.
24

The -308 A allele is also considered to be the 

marker of disease susceptibility due to the upregulatory 

effect of this rare allele on the cytokine production.
4
The AA 

genotype in the TNF-α -308 (G/A) rs1800629 

polymorphism has been significantly associated with 

increased morbidity and mortality in sepsis, malaria, chronic 

obstructive pulmonary disease, leishmaniasis, systemic 

lupus erythematosus, autoimmune type 1 hepatitis, and 

other diseases  mediated by immune system.
30  

The current 

study investigated the frequency of the TNF-α -308 (G/A) 

rs1800629 alleles and genotypes of fascial spaces abscess 

due to odontogenic infection in  Indonesians. It is a 

polymorphism in promoter region that contain so-called cis-

acting elements that represent short sequence motifs that 

specific for binding of DNA-binding proteins nuclear factor. 

Polymorphism in these sequences may cause altered binding 

of trans-acting elements, with the consequence of decreased 

or increased gene transcription, depending on the activating 

or supressing effects of a particular nuclear factor. Our 

results showed that there was no signicant differences of 

rare A allele between fascial spaces abscess due to 

odontogenic infection in patient subjects and healthy 

subjects (Table 1), and also there was only one 

heterozygous mutant of AA genotype that has been found in 

healthy subject (Table 2). Based on previous study, there 

was low frequency of homozygous mutant of AA genotype 

and it was about 5% in Caucasian population
8
 so, the role of 

A allele in this polymorphism is still can not be elucidated 

associated with some diseases including fascial space 

abscess due to odontogenic infection. Usually, the TNF-α -

308 (G/A) rs1800629 allele is considered to be the marker 

of sepsis susceptibility due to the upregulatory effect of this 

allele on the cytokine production.
24,25

 Fascial spaces abscess 

due to odontogenic infection can lead to sepsis condition 

but the role of TNF-α -308 (G/A) rs1800629 in 

susceptibility of sepsis caused by odontogenic infection has 

not been identified yet. The question of which genotype is 

clearly associated with a high proinflammatory response in 

the clinical situation of severe-gram negative infection and 

severe sepsis cannot yet be answered. 

Odontogenic infection may caused by periapical 

pathoses of pulpal origin which develope in response to 

microbial irritants in the root canal systems. Bacterial cell 

wall components reacts with monocytes, macrophages, 

other cells of the immune system, as well as with fibroblast, 

leading to the production of proinflammatory cytokine, such 

as IL-1α, IL-1ß, TNF-α, IL-6, and IL-8.
18,31

  Most of 

odontogenic infection is caused by periapical lesions and 

there have been some studies showed that the inflammatory 

response in the persisting apical lesion protects the host 

from further microbial invasion
32,33,34 

and TNF-α was 

detected in periapical lesions.
35

 TNF-α has also been 

reported in human apical periodontitis and root canal 

exudate, which reinforces the hypothesis that this cytokine 

is involved in pulp and periapical pathogenesis, including 

the concomitant bone loss.
7,36,37,38 

As the periapical infection 

is the most common form of odontogenic infection, so the 

pathogenesis of odontogenic  infection is polymicrobial, 

consisting of various facultative and a mix of aerobic and 

anaerobic bacteria. The dominant isolates are strictly 

anaerobic gram-negative rods (e.g Fusobacterium species, 

Prevotella species, and many others) and gram-positive 

cocci (e.g Peptostreptococci, Viridans streptococci and 

many others).
39

From odontogenic infection in this study, 

abscess formation occurs when these bacteria and their toxic 

products enter the peri-apical tissue through the apical 

foramen and induce acute inflammation and pus formation. 

This pus formation spreads into the maxillofacial spaces in 

proximity with the roots of these teeth.
40

 In this study, the 

most common space involved was the submandibular space 

(Figure 2) and this space has been reported as the most 

commonly involved in fascial spaces abscess due to 

odontogenic infection
40

 that could be associated with the 

posterior mandible teeth to be affected mostly.  

TNF-α is secreted by macrophages, lymphocytes and 

monocytes mostly as a result of the presence of bacterial 

lipopolysaccharides (LPS) that are part of gram-negative 

bacterial membrane
7
 and gram-positive bacteria,

9,41  
LPS is 

also the main trigger for TNF-α production and LPS 

stimulation studies showed that TNF-α production was 

significantly higher among A alleles.
9 

In odontogenic 

infection, as because the dominant isolates are strictly 

anaerobic gram-negative rods where the LPS is produced so 

the exact role of TNF-α should be exist in real but when 

associated with -308 TNF-α polymorphism in fascial spaces 

abscess due to odontogenic infection  there was still 

contradictory result due to this current study.The biological 

functions of the TNF-α are varied and complex, where on 

one hand it confers disease resistance and on other causes 

pathological complications.  Indeed, TNF-α plays 

contradictory role which may be related to genetic 

polymorphisms in the genes regulating its product and 

effect. In other case, based on previous study, TNF-α  -308 

A allele may increased levels of circulating TNF-α.
2
 In the 

acute situation, as in fascial space infection, local 
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production of TNF-α is clearly beneficial. It increases the 

expression of adhesion molecules on the vascular 

endothelium to allow immune cells, in particular neutrophils 

and macrophages, to translocate to sites of tissue damage 

and infection.
42

  Furthermore, TNF-α activates phagocytes 

to engulf and clear infectious agent and cellular debris. High 

levels of circulating TNF-α are associated with toxic shock 

induced by bacterial endotoxins
43

 and derangements of 

metabolism in surgery or trauma patients may be related to 

the cachetic properties of this cytokine. The induction of 

interleukin-1 and interleukin-6 production stimulated by 

TNF-α leads to elevated temperature, sleepiness and the 

release of glucocorticoids.
44

 These may be short-term value 

in combating certain infections, but their long-term effects 

are likely to be detrimental.  

Although our study showed that there was to report an 

association between the genetic TNF-α -308 (G/A) 

rs1800629 polymorphism and fascial spaces abscess due to 

odontogenic infection, the other meta-analysis clearly 

suggested that the TNF-α -308 (G/A) rs1800629 

polymorphism is involved in the apical priodontitis
7
 that 

could be main factor in the pathogenesis of odontogenic 

infection. Meta-analysis is a useful statistical tool to pool 

data from individual studies, increasing statistical power 

and precision of effect estimates. Lack of association 

between alleles and genotypes in this study may be due to 

small sample size, so larger sample size and the well 

designed further studies about TNF-α and fascial spaces 

abscess due to odontogenic infection is necessary. 

Comparing the result with TNF-α expression or another 

systemic conditions will also be necessary.  

 

Conclusion 

The presence of TNF-α -308 (G/A) rs1800629 genetic 

polymorphism is not associated with facial spaces abscess 

due to odontogenic infection. Because of the small sample 

size, the conclusion was insufficient to understand the 

pathogenesis and association between TNF-α -308 (G/A) 

rs1800629 genetic polymorphism and facial spaces abscess 

due to odontogenic infection.   

 

Acknowledgement 

The authors are grateful to Lembaga Penelitian dan 

Pengabdian Masyarakat (LPPM) Universitas Jenderal 

Achmad Yani (Unjani) in Cimahi Indonesia for funding this 

research. 

 
Refferences 

[1] Lv Bokun, Huang J, Yuan H, Yan W, Hu G, Wang J. Tumor Necrosis 

Factor- as a Diagnostic Marker for Neonatal Sepsis: A Meta-

Analysis. Hindawi Publishing Corporation. The Scientific World 

Journal. Volume 2014, Article ID 472463, 14 pages 

[2] Elahi MM, Asotra K, Matata BM, Mastana SS. Tumor necrosis factor 

alpha -308 gene locus promoter polymorphism: An analysis of 

association with health and disease.  Biochimica et Biophysica Acta 

1792 (2009) 163-172 

[3] Boyce B, Li P, Yao Z. TNF- alpha and pathologic bone resorption. 

Keio J Med 2005;54;127-31 

[4] Zelova H, Hosek J. TNF-α signalling and inflammation: interactions 

between old acquaintances. Inflamm. Res. (2013); 62:641-651 

[5] Liu Y, Han N, Li Q, Li Z. Regulatory mechanisms underlying sepsis 

progression in patients with tumor necrosis factor- genetic 

variations. Experimental and Therapeutic Medicine 12: 323-328, 

2016 

[6] Makhatadze NJ. Tumor necrosis factor locus: genetic organisation and 

biological implications. Hum Immunol 1998;59:571-579 

[7] Salles AG, Antunes LAA, Carvalho PA, Kuchler EC, Antunes LS. 

Association between apical periodontitis and TNF-α -308 G>A gene 

polymorphism: A systematic review and meta-analysis. Brazilian 

Dental Journal (2017) 28(5):535-542 

[8] Majetschak M, Obertacke U, Schade FU, Bardenheuer M, 

Voggenreiter G, Bloemeke B, et al. Tumor Necrosis Factor Gene 

Polymorphisms, Leukocyte Function, and Sepsis Susceptibility in 

Blunt Trauma Patients. Clinical and Diagnostic Laboratory 

Immunology, Nov. 2002, p. 1205-1211 

[9] Mira JP, Cariou A, Grall F, Delclaux C, Losser MR, Heshmati F, et al. 

Association of TNF2, a TNF- promoter Polymorphism, With Septic 

Shock Susceptibility and Mortality. A Multicenter Study. JAMA, 

August 11, 1999-Vol 282, No. 6 

[10] Wilson A. Effects of a polymorphism in the human tumor necrosis 

factor alpha promoter on transcriptional activation. Proc Natl Acad 

Sci USA 1997;94:3195-9 

[11] Mo YY, Zeng XT, Weng H, Cen Y, Zhao Q, Wen X. Association 

between tumor necrosis factor-alpha G-308A polyorphism and dental 

peri-implant disease risk-A meta-analysis. Medicine (2016) 95:35 

[12] Wilson AG, Symons JA, McDowell TL, McDevitt HO, and Duff 

GW. Effects of a polymorphism in the human tumor necrosis factor 

alpha promoter on transcriptional activation. 1997 Proc. Natl. Acad. 

Sci. USA 94:3195-3199 

[13] Schmeling H, Wagner U, Peterson A, Horneff G. Tumor necrosis 

factor alpha promoter polymorphisms in patients with juvenile 

idiopathic arthritis. Clinical and Experimental Rheumatology 2006; 

24:103-108 

[14] Reinhart K, Karzai W. Anti-tumor necrosis factor therapy in sepsis: 

update on clinical trials and lessons learned. Crit Care Med 

2001;29:121-5 

[15] Khalil A, Hall J, Aziz F, Tumour necrosis factor: implications for 

surgical patients. Aust NZ J Surg 2006;76:1010-6 

[16] Green AW, Flower EA, New NE. Mortality associated with 

odontogenic Infection. Br Dent J 2001;190:529-30 

[17] Handley T, Devlin M, Koppel D, McCaul JU. The sepsis syndrome 

in odontogenic infection. JICS Volume 10, Number 1, January 2009 

[18] Pezelj-Ribaric S, Magasic K, Prpic J, Miletic I, Karlovic Z. Tumor 

necrosis factor-alpha in periapical tissue exudates of teeth with 

apical periodontitis. Hindawi Publishing Corporation. Mediators of 

Inflammation. Volume 2007, Artcle ID 69416, 4 pages 

[19] Trevillato PC, de Brito RB, Scarel-Caminaga RM, de Souza Pardo 

AP, de Souza CM, Sallum AW, et al. Polymorphism in the tumor 

necrosis factor-alpha gene (TNFA -308 G/A) is not associated with 

susceptibility to chronic periodontitis in a Brazilian population. 

Dentistry 3000, Vol 3, No 1 (2015) 

[20] Ramirez-Bello J, Vargas-Allarcon G, Tovilla-Zarate C, et al.  Single 

nucleotide polymorphisms (SNPs): functional implications of 

regulatory-SNP (rSNP) and structural RNA (srSNPs) in complex 

diseases. Gac Med Mex 2013;149:220-8 

[21] Montes C. Analysis of the association pf IL1B (C+3954T) and 

IL1RN (intron 2) polymorphisms with dental implant loss in a 

Brazilian population. Clin Oral Impl Res 2009;20:208-17 

[22] Hu S. No relationship between IL-1B gene polymorphism and gastric 

acid secretion in younger healthy volunteers. World J Gastroenterol 

2005;11:6549-53 

[23] Kinane DF, Shiba H, Hart TC. The genetic basis of periodontitis. 

Periodontol 2000. 2005;39:91-117 

[24] de Menezes NG, Colombo APV. Lack mof association between the 

TNF- -308 (G/A) genetic polymorphism and periodontal disease in 

Brazilian. Braz Oral Res 2008;22(4):322-7 

[25] Yanjie F, Yuanzheng C, Nan B, Rongpeng L, Dehui L. Correlation 

of TNF-α gene polymorphisms with sepsis susceptibility. Int J Clin 

Exp Pathol 2016;9(2):2335-2339 

[26] Ensembl Genome Browser. [retrieved March 10, 2018]. Available 

from www.ensembl.org 

http://www.ensembl.org/


 

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOMEDICAL ENGINEERING          Volume 13, 2019 

58 

 

[27] Wilson AG, di Giovine FS, Blakemore AI, Duff GW. Single base 

polymorphism in the human tumor necrosis factor alpha (TNF alpha) 

gene detectable by NcoI restriction of PCR product. Hum Mol Genet 

1992;1:353 

[28] Louis E, Franchimont D, Piron A, Gevaert Y, Schaaf-Lafontaine N, 

Roland S, et al. Tumour  necrosis factor (TNF) gene polymorphism 

influences TNF-alpha production in lipopolysaccharide (LPS)-

stimulated whole blood cell culture in healthy humans. Clin Exp 

Immunol 1998;113:401-406 

[29] Kroeger KM, Carville KS, Abraham LJ. The -308 tumor necrosis 

factor-alpha promoter polymorphism effect transcription. Mol 

Immunol 1997;34:391-399 

[30] Rodriguez-Carreon AA, Zuniga J, Hernandez-Pacheco G, Rodriguez-

Perez JM, Perez-Hernandez N, Montes de Oca JC, et al. Tumor 

necrosis factor-alpha -308 promoter polymorphism contributes 

independently to HLA alleles in the severity of rheumatoid arthritis 

in Mexicans. J Autoimmun 2005;24:63-68 

[31] Danin J, Linder LE, Lundqvist G, Andersson L. Tumor necrosis 

factor-alpha and transforming growth factor factor-beta 1 in chronic 

periapical lesions. Oral Surgery, Oral Medicine, Oral Pathology, Oral 

Radiology, and Endodontics, vol. 90, no.4, pp.514-517, 2000 

[32] Radics T, Kiss C, Tar I, Marton IJ. Interleukin-6 and granulocyte-

macrophage colony-stimulating factor in apical periodontitis: 

correlation with clinical and histologic findings of the involved 

teethy. Oral Microbiology and Immunology, vol. 18, no.1, pp. 9-13, 

2003 

[33] Vernal R, Dezerega A, Dutzan N, et al. RANKL in human periapical 

granuloma: possible involvement in periapical bone destruction. Oral 

Disease, volo. 12, no.3, pp. 283-289, 2006 

[34] De Oliveira Rodini C, Lara VS. Study of the epression of CD68+ 

macrophages and CD8+ T cells in human granulomas and periapical 

cysts. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, 

and Endodontics, vol. 92, no.2, pp.221-227, 2001 

[35] Prso IB, Kocjan W, Simic H, Brumini G, Pezelj-Ribaric S, Borcic J, 

et al. Tumor Necrosis Factor-Alpha and Interleukin 6 in Human 

periapical Lesions. Hindawi Publishing Corporation. Mediators of 

Inflammation. Volume 2007, Artcle ID 38210, 4 pages 

[36] Nair PNR. Pathogenesis of apical periodontitis and the causes of 

endodontic failures. Crit Rev Oral Biol Med 2004;15:348-381 

[37] Metzger Z. Macrophages in periapical lesions. Endod Dent 

Traumatol 2000;16:1-8 

[38] Artese L, Piattelli A, Quaranta M, Colasante A, Musani P. 

Immunoreactivity for interleukin 1-beta and tumor necrosis factor-

alpha and ultrastructural features of monocytes/macrophages in 

periapical granulomas. J Endod 1991;17:483-487 

[39] Ogle OE. Odontogenic Infections. Det Clin North Am. 2017 Apr; 

61(2):235-252 

[40] Mathew GC, Ranganathan LK, Gandhi S, Jacob ME, Singh I, 

Solanki M, et.al. Odontogenic maxillofacial space infections at 

tertiary care center in North India: a five-year retrospective study. 

International Journal of Infectious Diseases 16(2012) e296-e302 

[41] Vitale RF, de Andrade F, Ribeiro Q. The role of Tumor Necrosis 

Factor-Alpha (TNF-α) in bone resorption present in middle ear 

cholesteatoma. Rev Bras Otorrinolaringol. 2007;73(1):123-7 

[42] Barbara JA, van Ostade X, Lopez A. Tumor necrosis factor alpha 

(TNF-alpha): the good, the bad and potentially very effective. 

Immunol Cell Biol. 74 (1996):434-443 

[43] Tracey KJ, Buetler B, Lowry SF, Merryweather J, Wolpe S, Milsark 

IW, et al. Shock and tissue injury induced by recombinant human 

cachetin. Science 234 (1986): 470-474 

[44] Hermann DM, Mullington J, Hinze-Selch D, Schreiber E, Galanos 

C, Pollmacher T. Endotoxin-induced changes in sleep and 

sleepiness during the day. Psychoneuroendocrinology 23 (1998) 

427-437 

 
 

 

 


