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ABSTRACT 

Background: Tumor necrosis factor-alpha (TNF-α) is a key proinflammatory cytokine 

implicated in the development of chronic pancreatitis (CP). Several researchers have looked at 

the link between the TNF-α-308 polymorphism and CP, however the findings are still 

controversial. Hence the present study was undertaken to assess the single nucleotide 

polymorphisms with the expression of TNF-α in CP patients. 

Materials and Methods: In this prospective study, a total of 54 radiologically confirmed, CP 

patients and 101 healthy controls were studied for polymorphic analysis of TNF-α in the 

Department of Surgical Gastroenterology SKIMS over a period of two years from April 2014 

to April 2016. 

Results: The mean age of patients was 35 years with female predominance (55.56%). Majority 

(50) of patients was having tropical pancreatitis and only 4 had history of alcohol intake. There 

was no statistically significant relationship between frequencies of mutant TNF-α (308) A 

allele and the risk of CP in our population. No clinical variable showed significant association 

with TNF-α (-308) AA genotype. TNF-α expression in serum was significantly more in CP 

patients (82.035±16.97) than in healthy controls (22.382±63.676), (p<0.0001). We couldn’t 

find any association with TNF-α expression and clinical variables like age, sex, smoking, 

alcohol, and diabetes. Also, there was no significant association of TNF α expression in relation 

to genotype as well. 

Conclusion: In conclusion, the current study focuses on the significance of TNF-α levels in 

CP and identifies it as one of the indicators in the disease's genesis. 

Keywords: Tumor necrosis factor-alpha; Chronic pancreatitis; Polymorphism; Allele; 

TNF-α -308; Mutant. 
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INTRODUCTION 

Chronic pancreatitis (CP) is defined as a continuing inflammatory disease of the pancreas 

characterized by irreversible morphological change of pancreatic paranchyma and duct 

presenting with or without pain and exocrine and endocrine insufficiency.[1] It is widely 

prevalent in Asian countries much more so in India and Japan. The incidence and prevalence 

of CP are poorly known, and prospective nationwide epidemiologic estimation has never been 

performed [2] but it is estimated to be as high as 150/100,000. [3, 4]  

Recently, chemokines have been contemplated as essential factors in the development of CP.[5] 

They are identified as essential variables that influence inflammation by promoting fibrosis, a 

key characteristic of CP. Thus, inflammatory chemokines are evidently associated with the 

chemo-attraction of leukocytes in early-stage CP, leading to the movement of monocytes into 

the pancreas thereby resulting in the formation of pancreatic fibrosis.[6,7] Tumor necrosis factor 

alpha (TNF-α) is a pro-inflammatory cytokine with strong immune-stimulatory activity. It is 

involved in the inflammatory responses by stimulating the cytokine production, increasing the 

expression of adhesion molecules, and neutrophil activation, and it also acts as a co-stimulator 

for T-cell activation and antibody production by B-cells.[8] TNF-α secretion is controlled 

primarily at the transcription level, and inter-individual differences in TNF-α secretion are 

associated with TNF-α promoter variant.[9] 

Single-nucleotide polymorphisms in gene promoters have been found to influence transcription 

factor binding and, hence, gene expression. At position 308, one of the prevalent G/A 

polymorphisms has been reported (TNF-308 G/A). The 308 polymorphism is likely to 

influence the transcriptional regulation of TNF production by cell type and stimulation. A 

genetic predisposition to produce elevated TNF levels, due to the presence of the −308A 

polymorphism, may change the course of an immune response such that an individual is more 

susceptible to the disease.[10] Several studies  have been conducted to investigate the 

relationship between the TNF-a -308A/G polymorphism and CP; nevertheless, contradictory 

results have emerged. As a result, the current study was conducted to examine the association 

of single nucleotide polymorphisms with TNF-expression in CP patients. In addition, to link 

single nucleotide polymorphisms to TNF-α and CP expression. 

 

MATERIALS & METHODS 

This prospective case control study was conducted in the Departments of Surgical 

Gastroenterology and Immunology and Molecular Medicine at Sher-I -Kashmir Institute of 

Medical Sciences Srinagar, a tertiary care hospital in Kashmir valley during a period of 2 years 

from April 2014 to April 2016. A total of 54 radiologically confirmed, CP patients referred to 

OPD, who planned for surgical procedures and patients already operated upon and following 

the Department of Surgical Gastroenterology were included in the study. Age and sex matched 

control with no history of pancreatitis, and absence of any other cause for abdominal pain were 

selected. The exclusion criteria for CP patients/controls were presence of pancreatic cancer.   

The diagnosis of CP was based on clinical history, physical examination, and radiological 

investigations. Radiological investigation included ultrasonography (US), computed 

tomography (CT), Magnetic resonance (MRCP) or Endoscopic retrograde 

cholangiopancreatography (ERCP). Patients were evaluated for exocrine and endocrine 

deficiencies. Endocrine functioning was assessed with fasting and post prandial blood sugar 

levels, while exocrine functioning was assessed with clinical features and stool for fat test. 

The 5ml of peripheral blood was obtained from 54 cases and 101 healthy controls in EDTA 

containing vials (200μl of 0.5M, pH=8.0) and stored at -20°C till use. A written pre-informed 

consent was obtained from all cases and controls. Serum isolation was done for TNF 
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expression. ELISA was used for expression analysis of TNF alpha marker in serum. The 

protocol for DNA isolation from tissue was utilized for extraction of DNA from blood. The 

concentration of the DNA obtained was measured in a spectrophotometer at 260nm 

wavelength by using the formula: 

DNA μg/ml = A260 x 50X dilution factor. 

The purity of DNA was checked by using A260/ A280 ratio. 

The quality of the DNA obtained from the blood samples was analysed on 1% agarose gel. 

 

Procedure for PCR amplification of TNF alpha gene 

All precautions were taken to ensure contamination free amplification of DNA. One set of 

primers were used to amplify TNF alpha -308 G>A. The amplification reaction was carried 

out in 20μl reaction volume in a 0.2ml PCR tubes. (20μl reaction volume= 10X PCR buffer- 

2.0μl + 2mM dNTP mix- 2.0μl + Sense Primer- 0.4μl + Antisense Primer- 0.4μl + Taq DNA 

polymerase (5U/ μl)- 0.2μl + Genomic DNA- 1.0μl + Distilled water- 13.0μl). These 

chemicals were pipetted into a 0.2ml thin-walled PCR tube, which was then coated with a 

drop of light mineral oil and put in the Thermocycler. Initial denaturation at 95°C for 4 

minutes; Denaturation at 95°C for 30 seconds; Annealing at 58°C for 30 seconds; Extension 

at 72°C for 30 seconds; and Final Extension at 72°C for 7 minutes were the temperature 

profiles employed for amplification. The temperature profile from steps 2-4 was employed 

for 35 cycles before final extension and was determined to be 3-5°C lower than the melting 

temperature (Tm) of the primers. 

1. For primers 14-25 nucleotides in length: 

Tm = [2°C x (number of A and T bases)] + [4°C x (number of G and C bases)] 

 2. For primers longer than 25 nucleotides in length: 

Tm = 81.5°C + 16.6 log [Na+] + 0.41 (%GC) - 500/N 

N is the length of the duplex in base pairs:  

The amplified products were identified and validated by electrophoresis on a 2% agarose gel 

containing ethidium bromide (0.5g/ml) in a small gel system against a 100bp DNA marker 

ladder.  

Gene Polymorphism Analysis 

TNF- 308G>A (rs1800629) polymorphism was studied in TNF alpha gene. Restriction 

digestion (RD)/ restriction enzymes (REs) are called molecular scissors. They recognize and 

cut specific sequences. 

 

Table 1: Primers used for screening TNF -308G>A SNP and Composition of RD Mixture 

for -308G>A SNP 

Primers used for screening TNF -308G>A SNP 

Polymorphism 
Primer 

sequence* 
Annealing Temp(oC) Product size(bp) 

TNFα -308 G/A 1800629 
F5-’-AGGCAATAGGTTTTGAGG-3’ 

R-5’-TCCTCCCTGCTCCGATTC-3’ 
600C 107bp 

 * 1) Sense primer; 2) Antisense primer  

Composition of RD Mixture for -308G>A SNP 

SNP 
Restriction 

enzyme 
Incubation 

Length of digested 

fragments(bp) 

TNFα-308 

G/A 

Nco I 

(fermentas) 
550C for 16hrs 

GG- 87bp, 20bp 

GA- 107bp, 87bp, 20bp 
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AA- 107 bp 

 

The PCR products were subjected to restriction digestion (RD) by NCoI using specific buffers 

and PCR product were incubated at 37°C overnight. 

Agarose gel electrophoresis - 1μl of 6X loading dye was mixed with 5μl of the PCR product 

on a Para film strip and loaded carefully in the wells. DNA molecular weight marker as 

internal positive control of known size was loaded as a reference standard. The electrodes 

were connected to the power supply and electrophoresis was performed for 30 minutes at 65 

volts. 

Visualization of the bands- The gel was carefully taken out after switching off the power 

supply and observed initially under UV transilluminator. Gel documentation and analysis 

were carried out using UV gel doc. 

Estimation of TNF alpha in serum of chronic pancreatitis patients: 

TNF α in serum samples was measured by using commercially available ELISA kits from 

Diaclone by following the stepwise given protocol of the kit. The absorbance value of each 

sample was measured on a ELISA reader using 450nm as the primary wave length and 

optionally 620nm as the reference wavelength. The amount of TNFα in each sample was 

determined by extrapolating OD values against TNFα standard concentrations using the 

standard curve. 

Statistical Analysis 

All analyses were performed using the SPSS (version 20, SPSS Inc, Chicago, USA). We 

analyzed the frequency of SNPs in the promoter region of TNF-α gene in CP patients and 

matched controls in order to evaluate their association with the risk of CP in Kashmiri 

population. The degree of association was measured using the odds ratio, and the significance 

test was the Fishers exact test or the Chi-square test, as appropriate. The Chi-square test was 

used to evaluate Hardy-Weinberg equilibrium in controls for each polymorphism. P value 0.05 

was deemed statistically significant. 

 

RESULTS 

 

The demographic characteristics of study subjects are given in Table 2. The mean age of 

cases and healthy controls was 35 and 36 respectively. Majority (50) of patients were having 

tropical pancreatitis and only 4 of our patients had history of alcohol intake. Out of 54, 30 

(55.55%) patients were smokers and 20 (37.03%) having diabetes mellitus, 11 (20.37%) had 

steatorrea. 2 (3.70%) patients had biliary obstruction and 3 (5.56%) patients had duodenal 

obstruction. 4 (7.41%) patients were on enzyme replacement therapy (ERT) and 07 (12.95%) 

on control diet. 

 

Table 2: Demographic characteristics of CP patients and healthy controls 

Characteristic Cases (n=54) Controls (n=101) 

Age (Years) ≤ 50 49 (90.74%) 89 (88.11%) 

> 50 05 (9.26%) 12 (11.88%) 

Sex Male 24 (44.44%) 57 (56.43%) 

Female 30 (55.56%) 44 (43.56%) 

Smoking status Non-smoker 47 (87.04%) 78 (77.23%) 

Smoker 07 (12.96%) 23 (22.77%) 
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All the patients presented with abdominal pain. Maximum patients with grade III pain 

(44.44%) followed by grade IV (38.88%). All patients had undergone ultrasound abdomen 

and MRCP for evaluation of pancreatico-biliary system. Out of 54, 51 patients (94.44%) had 

stones and in majority of the patients’ stones were located in head region. Table 3 show the 

description of radiological features of the patients.    

 

Table 3: Distribution of cases according to pain grading, radiology findings and duct 

size (n=54) 

Parameters  No. of Patients Percentage 

Pain grading Grade I 00  0.0 

Grade II 09  16.66 

Grade III 24 44.44 

Grade IV 21 38.88 

Radiological 

features of 

Calculi 

 

Head Only 11 20.37 

Head & Neck 09 16.67 

Head & Body 10 18.52 

Tail Mainly 05 9.23 

Uncinate Duct 02 3.70 

Side Branches/ Parenchyma 01 1.85 

Through Out Duct 13 24.07 

Other radiology 

findings 

Stricture 06 11.11 

Pseudocyst 05 9.26 

Inflammatory mass in head 03 5.56 

Calculi 52 96.30 

Duct size <6mm 03 5.55 

6-10mm 21 38.88 

>10mm 29 53.70 

 

Polymorphic analysis of TNF-α polymorphism 

High molecular weight DNA isolated from the blood of CP patients and healthy controls was 

used for polymorphic analysis of TNF-α (-308 G/A) SNPs. The representative picture of 

extracted DNA is given in Figure 1. 

 

 
Figure 1: 1% Agarose gel electrophoresis of DNA isolated from blood of CP patients and 

healthy controls. A: phenol chloroform method. B: DNA extraction kit 
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Analysis of TNF-α -308 G>A polymorphism: The representative PCR amplification gel picture 

of TNF -α -308 G/A are shown in figure 2. 

 
Figure 2: A) Representative PCR amplification gel picture of TNF -α -308 G/A. Lanes 

1–6 representative amplified PCR product of TNF-α-308 (107) bp Lane M 100 bp DNA 

Marker. 

B) RFLP picture of TNF –α -308G/A after restriction digestion with Nco1. 3.5% Agarose 

Gel- Lanes:2, 3, 6, 7, 8, 9, 10Homozygous wild GG (87bp+ 20bp); Lanes: 1 Heterozygous 

GA (107bp, 87bp); Lanes: 4,5- Homozygous Mutant (107bp); Lane M: 50bp   DNA 

Marker 

 
The observed genotypes for the control’s population were in complete accordance with the 

Hardy Weinberg equilibrium (P>0.05). The genotype frequency of TNF-α-308 G/A 

polymorphism is given in table 4. The present data does not demonstrate statistically 

significant relationship between frequency of mutant TNF-α (308) A allele and the risk of 

chronic pancreatitis in our population.  

 

Table 4: Distribution of TNF-α -308 G/A genotypes among cases and healthy controls 

Genotype Cases Control OR (95%-CI) P value 

TNF -308 G>A GG 49 83 Ref. 

0.47(0.16-1.34) 

0.17 

GA+AA 05 18 

Allele 

 

G 100 183 0.77(0.32-1.82) 0.67 

A 08 19 

 
There was no clinical variable showed significant association with TNF-α (-308) AA genotype 

as depicted in table 5. 

 

Table 5: Association of TNF-α-308 G/A genotypes with clinicopathologic characteristics 

of study subjects (n=54) 

Parameters    Genotype (TNF -308G/A) p value 

GG GA+AA 
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Age (Years)  10-30 19 01 0.64 

>30 30 04 

Gender  Male  22 02 1.00 

Female  27 03 

Smoking status Yes  07 00 1.00 

No  42 05 

Diabetes  Yes  17 03 0.34 

No  32 02 

Alcohol  Yes  04 00 1.00 

No  45 05 

Pain  Yes  45 05 1.00 

No  04 00 

 

TNF α expression in serum was significantly more in chronic pancreatitis patients 

(82.035±16.97) than in healthy controls (22.382±63.676), (p value < 0.0001). We couldn’t 

find any association with TNF α expression and clinical variables like age, sex, smoking 

alcohol, and diabetes. Also, there was no significant association of TNF α expression in 

relation to genotype as shown in table 6.  

 

Table 6: Association of TNF- α expression with clinical parameters and genotype (n=54) 

Parameters TNF α Expression Number P value 

Age (Years)  ≤30 78.22+2.82 20 0.82 

>30 84.276+127.06 34 

Gender  Male  83.45+120.66 24 0.94 

Female  80.904+125.61 30 

Smoking status Yes  130.13+120.67 07 0.28 

No  74.87+125.61 47 

Diabetes  Yes  122+119.48 20 0.07 

No  57.95+125.61 34 

Alcohol  Yes  160.37+116.91 04 0.19 

No  75.76+125.61 50 

Pain  Yes  63.79+123.29 50 0.003 

No  310+100.62 04 

Genotypes GG 89.48±125.61 49 0.17 

GA+AA 8.98±108.67 05 

 

DISCUSSION 

Chronic pancreatitis is a chronic inflammatory disease of the pancreas. Persistent and 

intractable pain is the principal clinical feature in approximately 90% of patients and has 

perhaps the greatest detrimental impact on quality of life.[11] Aside from the history and clinical 

examination, patients should be assessed with appropriate laboratory tests, CT scans, MRCP, 

and, in rare cases, ERCP. This data gives a great road map for the location and scope of the 

disease process, as well as the state of endocrine and exocrine functioning. Patients with 

prolonged symptoms are candidates for invasive therapy after symptom management with 

analgesics and enzyme supplements. Patients are recommended for surgery late in the disease's 

progression, which indicates that the pathologic process can only be slowed or stabilised, not 
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reversed. The selection of a surgical operation is seldom clear, and other criteria such as disease 

location, past therapy, and cancer suspicion may impact a surgeon's approach. 

The present study has been conducted at Sheri-Kashmir Institute of Medical Sciences of 

Kashmir. This part of the country has different etiological factors of CP as compared to the 

rest of other regions. Majority of patients (50) had CP because of tropical pancreatitis, only 4 

of our patients had history of alcohol intake, none had hyperlipidemia or any other known 

factor leading to CP. While in majority of studies, alcohol consumption has been the major 

etiological factor.[12,13] We attribute this variation to the religious prohibitions of alcohol intake 

of the people in this part of the world.  

Most of the patients were of middle aged between 25-50 years with mean age of 

patients was 35 years with female predominance (55.56%). This finding comparable with other 

studies where no significant difference was seen in sex ratio and middle age predominates but 

both the studies reported male predominance. A smoker was defined as someone who smoked 

(cigarette/Hokka) at least once a day for more than a year. Out of 54, 30 (55.55%) patients 

were smokers and 20 (37.03%) were having diabetes mellitus, 10 (50%) of whom were on 

insulin and rest (50%) were taking oral hypoglycemic agents (OHA). This is in accordance 

with the study conducted by Tetsuhide Ito et al.[14] 2 (3.70%) patients had biliary obstruction; 

this was a slightly less as compared to reported by Littenberg G et al (5-10%).[15] This may be 

due to the fact that our patients were newly diagnosed cases of CP which may develop biliary 

obstruction later on follow up. This biliary obstruction is produced by compression of the 

intrapancreatic part of the bile duct, which can be caused by edoema or fibrosis, and results in 

an increase in serum bilirubin and alkaline phosphatase levels.  

All the patients presented with abdominal pain. All the patients with grades III and 

IV pain had history of hospital admissions and were managed with intravenous or oral 

analgesics (NSAIDS and opiods). Patients in grade II and grade I had no history of previous 

admissions and pain was controlled with oral NSAIDS and or opiods, with occasional use of 

parenteral analgesics. Out of total 54 patients, 11 patients (20.37%) were suffering from 

steatorrea which is in accordance with the study conducted by Li BR et al.[16] 3 (5.56%) 

patients had duodenal obstruction. This is in agreement with the study of Michael L who 

found an incidence of 5 to 10 percent of duodenal obstruction in their study.[17] 

A single nucleotide polymorphism (SNP) at nucleotide 308 has been extensively 

studied in relation to susceptibility to a variety of autoimmune disorders, including rheumatoid 

arthritis, exfoliation glaucoma, and several types of cancer. Carriage of the TNF 308 G allele 

correlates with disease severity and hepatic fibrosis, which may contribute to a higher risk for 

HCC.[18] There was no evidence of a relationship between TNF-α (308 G/A) promoter 

polymorphism and CP in this investigation. The polymorphic studies of TNF-α on various 

ethnic groups have yielded conflicting results in association with CP. Studies from Beranek et 

al[9], Schneider et al[19, 20], Bendicho et al[21] and Farkas et al[22] showed no association between 

this polymorphism and CP.  

We found no evidence of an association between the (GA + AA) genotype and smoking 

or drinking. Similarly, no definite association of TNF-α (−308 G/A) polymorphism in different 

clinical manifestations of CP was found which is in accordance with study done by Schneider 

et al.[19] In contrast, Manjaria KS et al[23] did find a significant association between the 

polymorphism on position 308 of TNF- α gene and chronic pancreatitis. This difference could 

be due to the different ethinicity between the study groups. 

In the current study, TNF α expression in serum was significantly more in CP patients than in 

healthy controls (p value < 0.0001). Mews et al[24] showed that the quiescent stellate pancreatic 

cells, observed on normal pancreas, could be activated by cytokines such as TNF-α, IL-1, IL-
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6, and IL-10 and suggested that the persistent activation of these cells could be a factor involved 

in the progression of CP. Vaccaro et al[18] verified that the TNF-α expression on acinar pancreas 

cells is not typical but occurs at the beginning of pancreatitis. In most of the studies performed 

on chronic pancreatitis, higher TNF-α levels were observed which is correlated to the 

exacerbation severity.[25-27] Thus, the current study's findings accord with earlier research 

demonstrating greater levels of TNF-α activates pancreatic stellate cells, which are the major 

source of increased deposition and disruption of extracellular matrix proteins, resulting in 

pancreatic fibrosis and chronic inflammation. Thus, increased TNF-α production appears to be 

a common characteristic of CP. The inflammatory response is determined by the amount of 

TNF-α to which the pancreas is exposed, and it may result in enhanced pancreatic stellate cell 

proliferation. 

 

CONCLUSION 

In conclusion, the mutant TNF α (308) A genotype is not present in the chronic pancreatitis 

patients in our region. However, the levels of TNF α in the serum of chronic pancreatitis 

patients are significantly increased with respect to healthy controls. So, TNF α can act as a 

biomarker in chronic pancreatitis patients. Further there may be a role of TNF α inhibitors in 

halting the progression of this disease. This needs to be validated by further studies. 
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