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ABSTRACT 

Background: Idiopathic pulmonary fibrosis (IPF) is characterized by a chronic inflammatory process and abnormal wound 

healing. Tumor Necrosis Factor alpha (TNFα) is considered to play a key role in fibroblast proliferation and increased 

collagen synthesis. It appears that there is a genetic predisposition to IPF. The genetic associations of TNF-α with IPF have 

been reported in different cohorts and revealing conflicting results. This study was conducted to evaluate the association of 

TNF- alpha-308 G/A polymorphism with IPF in Iranian patient by PCR-RFLP method. 

Materials and Methods: TNFα gene polymorphism at position 308 G/A was examined on DNA extract of 41 cases with IPF 

defined clinically, radiologically and histologically and compared with 82 unrelated healthy controls who were kidney donors. 

Results: The understudy population included 20 males and 21 females with the mean age of 50.4 yrs. Data showed that the 

frequencies of G allele (NO:72) and A allele (NO:10) were 87% and 12% respectively. The frequency of G/G genotype 

(NO:31) was 76%, followed by G/A (No:10) being 24%.we had no A/A genotype. 

Conclusion: There was no association between TNF alpha-308 G/A polymorphism and IPF in Iranian patients. (Tanaffos 

2006; 5(1): 25-30) 
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INTRODUCTION 

Idiopathic pulmonary fibrosis (IPF) is defined as a 

specific form of chronic interstitial lung disease 

characterized by abnormal wound healing in the 

lung, in response to multiple microscopic sites of 

alveolar epithelial injury and activation (1). Although 

the recent theories about pathogenesis of IPF is 

crosstalk between epithelial and mesanchymal cells, 

there is still a strong link between the expression     

of  cytokines  and development of pulmonary fibrosis  
 
Correspondence to: Mohammadi F 

Address: NRITLD, Shaheed Bahonar Ave, Darabad, TEHRAN 

19569, P.O:19575/154, IRAN 

Email address: frmohamadi@nritld.ac.ir 

 

(2, 3, 4, 5). Among numerous cytokines, TNF alpha 

is thought to play a key role as mediator of 

inflammation and cellular immune response. This 

pluripotent cytokine stimulates fibroblasts toward 

proliferation and increased collagen synthesis (6-9). 

It was one of the earliest cytokines implicated in the 

pathogenesis of fibrous lung disease and 

polymorphism of this cytokine has been significantly 

associated with increased risk of developing lung 

fibrosis (10, 11). Recent reports demonstrate that 

genetic polymorphism leads to inter-individual 

differences in cytokine expression (12). It is also 
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suggested that about 60% of variations in TNF alpha 

production is considered to be genetically determined 

(13). The gene coding for TNF alpha is located on 

chromosome six in the class III region of the major 

histocompatibility complex. Several biallelic 

polymorphisms of this gene are known, including the 

TNF-α-308 G/A gene polymorphism, which is the 

first discovered TNF-α gene polymorphism, the 

TNF-α-376 G/A and the-238 G/A gene 

polymorphisms (14-17). 

Against this background, we have evaluated 

associations between IPF and TNF-α genes 

polymorphism at location-308 G/A in Iranian 

patients. 

 

MATERIALS AND METHODS 

TNF alpha gene polymorphism was studied in 41 

cases and 82 control subjects. The ethic committee of 

National Research Institute Tuberculosis and Lung 

Disease approved this study. 

Case selection: 

Cases were selected according to the following 

criteria: bilateral crackles on auscultation; exclusion 

of all known causes or associations with lung fibrosis 

(occupational exposure, connective tissue disease, 

positive serologic test, autoimmune markers), 

presence of typical features on chest high- resolution 

computed tomography (HRCT); and a restrictive 

pulmonary function test and/ or reduced gas transfer 

measurements. The diagnoses of all selected patients 

were histologically approved. To assess the DNA 

extract, we used peripheral blood in 15 cases and in 

the remaining 26, we used DNA extract of formalin 

fix paraffin embedded blocks. 

Control selection:  

Controls were unrelated kidney donors who did 

not have any abnormalities regarding their physical 

examination, family history, chest x ray, urine 

analysis, and routine laboratory blood tests. 

DNA Extraction: 

5 milliliters of whole peripheral blood form 15 

cases of IPF patients were collected in EDTA content 

tube then stored at -4°C until DNA extraction. In the 

remaining 26 cases,  we used paraffin block of open 

lung biopsy specimens with histological findings of 

UIP. We used standard phenol-chloroform procedure 

for extraction of DNA from whole blood (18), for 

paraffin block DNA was extracted from 3µm tissue 

sections. To avoid cross contamination of samples 

the microtome blade was carefully cleaned with 

xylene between sectioning of blocks and scalpel 

changed for each case. Paraffin was removed with 

two rounds of warm xylene extraction (65°C) 

followed by two 100% ethanol washes. After high 

speed centrifugation, samples were rehydrated by 

70% and 50% ethanol, then while shaking, incubated 

overnight at 56 °C with digestion buffer (50 mM 

Tris-HCL PH: 8.5, 1mM EDTA, 1% SDS, 0.5% 

Tween 20, 0.2mg/ml proteinase K). proteinase K 

inactivated at 95°C for 8 minutes, then equal volume 

of phenol-chloroform (1:1) was added mixed gently 

and centrifuged. The aqueous phase was mixed with 

an equal volume of chloroform. DNA was precipitate  

from aqueous phase by an equal volume of 100% 

ethanol in the present of 40UI of 3 Molar Na-acetate 

(pH: 5.2). the precipitated DNA was washed with 

70% ethanol to remove the salt.. the pellets were air-

dried  for 10 minutes. Dissolved in deionized 

distilled water. Integrity of purified DNA and 

absence of inhibitors of Taq DNA polymerase were 

assessed by the human beta globin gene specific 

primer. 

PCR and RFLP 

A pair of primers 5'-

AGGCCATAGGTTTTGAGGGCCAT-3 as forward 

primer and 5'-TCCTCCCTGCTCCGATTCCG-3' as 

reverse primer (synthesized by Sinagene Company) 

were employed to amplify a107 bp fragment 

containing the variable-308 nucleotide of the humans 
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TNF-α promoter. 

The sense primer was modified to incorporate the 

polymorphic site into an NCOI restriction site, as 

previously described by other workers (14). One 

microliter of genomic DNA was amplified with 1U 

superTaq DNA polymerase (superTaq company, 

England) in 25µl of 70nM tris-hydroxymethyl-amino 

methane (Tris)-HCL containing 20mM KCL,2mM 

MgCl2, 200µM of each deoxyribonucleoside 

triphosphate, dNTP (Fermantase) and 50 pmol of 

each primer. Amplification was done for 35 cycles 

with denaturation at 94°C for 1 min, annealing at 60° 

for 1 min and extension at 72° for 1 min. Ten 

microliters of the product was digested with 5 U 

NCOI (Gene Craft) for 4h, then subjected to 

electrophoresis on 3.5% agarosis, sample of them 

was run on 10% acryl amide gel stained with 

ethidium bromide. The TNF1(G) allele gives two 

fragments of 87bp and 20bp and the TNF2 (A) allele 

gives a single 107bp fragment. Therefore a 

homozygote for the TNF1 allele (TNF1/1) (G/G) 

gives two bands whereas a homozygote for the TNF2 

allele (TNF2/2) (A/A) gives one band. The 

heterozygote (TNF 1/2) (G/A) gives three bands 

(figure 1 and 2). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Result of digestion sample on electrophoresis on 3.5% 

agarosis: 1) uncut sample 107 bp, 2) positive heterozygote sample 

(107bp, 80 and 20 bp-3,4,5,7,8,9,10) cut homozygote sample (80 bp 

and 20 bp-11) marker 100 bp ladder. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Result of digestion sample on electrophoresis on 10% acryl 

amide: 1) uncut sample 107 bp, 2) positive heterozygote sample 107 bp, 

80 and 20 bp-4,6,7,8,10) cut homozygote sample (80 bp and 20 bp-11) 

marker 100 bp ladder. 

 

Statistical analysis: 

The allele and genotype frequencies were 

determined in both the patient and the control groups. 

We performed the fisher's exact test to compare 

the allelic frequencies of the two groups. Chi-square 

test with Yates' correlation was used to compare the 

genotype frequencies of the two groups. 

Data were analyzed using two-tailed test. P-value 

less than 0.05 was considered statistically significant. 

 

RESULTS 

Forty-one cases with the above mentioned criteria 

were studied. There were 20 males and 21 females 

with the mean ±SD age of 55.6±13.2 years (range 30-
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78 years). The control group consisted of 82 kidney 

donors, (63 males, 19 females) with a mean ±SD age 

of 30±7 years. The allele frequencies of TNF alpha 

gene polymorphism codon (-308) in the IPF 

population were compared with those in control 

subjects in order to access difference between the 

two groups. In IPF patients the frequencies of G 

allele and A allele were 87% (n:72) and 12% (n:10) 

respectively. Table 1 shows distribution of alleles in 

IPF cases and control group. There was no 

significant difference between the patient and the 

control groups. 

 

Table 1. TNFα allele's frequency in -308 promoter gene in case and 

control. 

 

Group  (G) n(%) (A)n(%) P (pcorr) 

Control (n=82) 149(91) 15(9) - 

IPF (n=41) 72(87) 10(12) <0.05 NS 

NS: Not Significant 

 

The frequent genotype in the patient group was 

G/G (n:31). When compared with the genotype 

frequency in control group (table 2), we did not find 

any statistically significant difference between the 

patient and the control groups [CI95%: {-0.25-

0.06}]. Pattern of genotype distribution was the same 

in both patient and control groups. 

 

Table 2. TNFα genotype frequency in -308 promoter gene in case and 

control. 

 

Group (G/G) (G/A) (A/A) P (pcorr) 

Control (n=82) 67(82) 15(18.3) 0(0) - 

IPF (n=41) 31(76) 10(24) 0(0) <0.05 NS 

NS: Not Significant  

 

DISCUSSION 

In this study the prevalent allele in IPF patients 

was G and the frequent genotype was G/G. We did 

not find any difference regarding allele or genotype 

frequencies in patient and control groups. This was 

also in accord with the results of Pantelidis et al. and 

Whyte et al. studies (8, 13). In contrast to our 

finding, Riha et al working on 22 patients with IPF 

demonstrated a significant association between TNF 

and IPF (10). Precise clinical phenotyping is essential 

for assessing the genetic influence on diffuse lung 

disease (19). The possible explanation for these 

different findings in various reports may be the fact 

that IPF is a heterogeneous group of disease and 

criteria of patient selection may not be definitely 

identical. Ideally, the large number of patients and 

control subjects should be studied for evaluation of 

gene polymorphism. Another explanation for this 

discrepancy between different studies might be the 

small number of cases in all studied groups which 

may account for controversial results, but this fact is 

inevitable due to rarity and fatality of IPF. 

Population donor controls have been used in 

many genetic studies (10, 13). In this study, the 

control subjects were selected from the kidney 

donors whose DNA extracts were available. The 

strength points of using this type of control group are 

as follows: 

1) These subjects are healthy and have been 

thoroughly evaluated. 

2) These subjects come from the general population 

of the community; therefore, their genotype 

frequencies are the representatives of the general 

population as a whole. 

Although the mean age of cases in this study was 

higher than controls, as long as the aim of study was 

to determine the genotype which is constant all 

through the life, this difference in age between the 

two groups appears to be insignificant. 

The second issue in this regard is the probable 

risk of occurrence of pulmonary fibrosis in older ages 

in our controls. Considering the prevalence rate of 

this disease as 1 to 5 in 100/000, this risk might be 
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less considered (20). 

Due to rarity of this disease or death of some 

known cases, we used formalin fixed paraffin 

embedded blocks of open lung biopsy specimens in 

26 cases. Since the aim of this study was determining 

the genotype, using two types of specimens (lung 

biopsy specimen in 26 cases and blood specimen in 

15 cases) for DNA extraction does not seem to affect 

the results. But in using paraffin embedded blocks 

risk of PCR-inhibitors should be considered. To 

overcome this problem integrity of purified DNA and 

absence of inhibitors of Taq DNA polymerase were 

assessed by the human beta globulin gene specific 

primer. 

We used PCR-RFLP technique for determination 

of genotyping of TNF alpha which was similar to the 

technique used in all previous studies. 

 

CONCLUSION 

- There was no association between TNF alpha-308 

G/A polymorphism and IPF in Iranian patients in 

this study. 

- We suggest selecting age-matched control group 

for evaluation of this polymorphism in IPF 

patients. 

ACKNOWLEDGMENTS 

We gratefully acknowledge the financial support 

from the Research Council of National Research 

Institute of Tuberculosis and Lung Disease 

(NRITLD). 

 

REFERENCES 

1. Selman M, King TE, Pardo A. American Thoracic Society; 

European Respiratory Society; American College of Chest 

Physicians. Idiopathic pulmonary fibrosis: prevailing and 

evolving hypotheses about its pathogenesis and implications 

for therapy. Ann Intern Med 2001; 134 (2): 136- 51.  

2. Lympany PA, Avila JJ, Mullighan C, Marshall S, Welsh KI, 

du Bois RM. Rapid genotyping of transforming growth factor 

beta1 gene polymorphisms in a UK Caucasoid control 

population using the polymerase chain reaction and 

sequence-specific primers. Tissue Antigens 1998; 52 (6): 

573- 8. 

3. Riha RL, Duhig EE, Clarke BE, Steele RH, Slaughter RE, 

Zimmerman PV. Survival of patients with biopsy-proven 

usual interstitial pneumonia and nonspecific interstitial 

pneumonia. Eur Respir J 2002; 19 (6): 1114- 8.  

4. Paul W. Nobel, Robert J. Homer. Historical perspective on 

the pathogenesis of idiopathic pulmonary fibrosis. American 

Journal of respiratory Cell and Molecular Biology 2005; 

33(2): 113-5. 

5. Selman M, Pardo A. Idiopathic pulmonary fibrosis: 

misunderstandings between epithelial cells and fibroblasts? 

Sarcoidosis Vasc Diffuse Lung Dis 2004; 21 (3): 165- 72. 

6. Sugarman BJ, Aggarwal BB, Hass PE, Figari IS, Palladino 

MA Jr, Shepard HM. Recombinant human tumor necrosis 

factor-alpha: effects on proliferation of normal and 

transformed cells in vitro. Science 1985; 230 (4728): 943- 5. 

7. Leibovich SJ, Polverini PJ, Shepard HM, Wiseman DM, 

Shively V, Nuseir N. Macrophage-induced angiogenesis is 

mediated by tumour necrosis factor-alpha. Nature 1987; 329 

(6140): 630- 2.  

8. Whyte M, Hubbard R, Meliconi R, Whidborne M, Eaton V, 

Bingle C, et al. Increased risk of fibrosing alveolitis 

associated with interleukin-1 receptor antagonist and tumor 

necrosis factor-alpha gene polymorphisms. Am J Respir Crit 

Care Med 2000; 162 (2 Pt 1): 755- 8.  

9. Coker RK, Laurent GJ. Pulmonary fibrosis: cytokines in the 

balance. Eur Respir J 1998; 11 (6): 1218- 21. 

10. Riha RL, Yang IA, Rabnott GC, Tunnicliffe AM, Fong KM, 

Zimmerman PV. Cytokine gene polymorphisms in idiopathic 

pulmonary fibrosis. Intern Med J 2004; 34 (3): 126- 9.  

11. Mornex JF, Leroux C, Greenland T, Ecochard D. From 

granuloma to fibrosis in interstitial lung diseases: molecular 

and cellular interactions. Eur Respir J 1994; 7 (4): 779- 85. 

12. Ziegenhagen MW, Muller-Quernheim J. The cytokine 

network in sarcoidosis and its clinical relevance. J Intern 

Med 2003; 253 (1): 18 - 30.  



30   TNFα Gene Polymorphism in IPF 

Tanaffos 2006; 5(1):25-30 

13. Pantelidis P, Fanning GC, Wells AU, Welsh KI, Du Bois 

RM. Analysis of tumor necrosis factor-alpha, lymphotoxin-

alpha, tumor necrosis factor receptor II, and interleukin-6 

polymorphisms in patients with idiopathic pulmonary 

fibrosis. Am J Respir Crit Care Med 2001; 163 (6): 1432- 6.  

14. Wilson AG, di Giovine FS, Blakemore AI, Duff GW. Single 

base polymorphism in the human tumour necrosis factor 

alpha (TNF alpha) gene detectable by NcoI restriction of 

PCR product. Hum Mol Genet 1992; 1 (5): 353.   

15. D'Alfonso S, Richiardi PM. An intragenic polymorphism in 

the human tumor necrosis factor alpha (TNFA) chain-

encoding gene. Immunogenetics 1996; 44 (4): 321- 2.   

16. Mehmet Küçükaycan, Michiel Van Krugten, Herman-Jan 

Pennings, Tom WJ, Huizinga, Wim A. Buurman Tumor 

Necrosis Factor -α+489G/A gene polymorphism is 

associated with chronic obstructive pulmonary disease. 

Respiratory Research 2002; 3: 29. 

17. Pan LH, Ohtani H, Yamauchi K, Nagura H. Co-expression of 

TNF alpha and IL-1 beta in human acute pulmonary fibrotic 

diseases: an immunohistochemical analysis. Pathol Int 1996; 

46 (2): 91- 9.  

18. Sambrook J, Fritsch EF, Maniatis T. Molecular cloning: a 

laboratory manual. Cold Spring Harbor Laboratory Press, 

Newyork. 

19. du Bios RM. The genetic predisposition to interstitial lung 

disease. Chest 2002; 121: 14s-20s. 

20. Brayan Corrin, Andrew G, Nicholson. Pathology of the 

lungs, second edition, 2006; 268. 

 


