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Abstract:

   Renal failure is a disorder in which the kidneys are unable to maintain the fluid, electrolyte, and pH 
balance of the extracellular fluids as well as remove metabolic waste products from the blood. The current 
study's objective was to investigate the relationship between the TNF-α promoter -264 C/T single nucleotide 
polymorphism (SNP) ,and glomerular filtration rate (GFR) in renal failure with and without diabetic mellitus 
patients compared to control. This study was conducted in the laboratories of Thi-Qar University's College 
of Education for Pure Sciences in collaboration with Al-Hussein Teaching Hospital, Nasiriyah General 
Hospital, and Thi-Qar Center for Nephrology and Dialysis in Thi-Qar Province from February 2022 to 
March 2023. The study included 40 renal failure with D.M patients, 40 patients without DM and 40 control. 
By using the PCR technique, the TNF-promoter gene polymorphism -264 C/T was identified, and 
genotyping was verified by direct sequencing. The current study found that there is a significant effect of 
TNF-α gene in renal failure patients with and without D.M  compared to control. In addition, this study 
demonstrated an inverse correlation between effect of TNF-alpha gene on end-stage renal disease and 
decreased eGFR. The study concluded that there was a significant effect of TNF- α  gene polymorphism is 
associated with markers of kidney disease severity and distant organ dysfunction among patients with RF. In 
addition, this study found correlation between effect of TNF-alpha gene on end-stage renal disease and 
decreased eGFR. 
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1-Introduction:

      The disease known as renal failure occurs when the kidneys are unable to manage the fluid, electrolyte, 
and pH balance of the extracellular fluids and remove metabolic waste products from the blood. The 
underlying reason could be urologic problems with non-renal origin, systemic disease, or renal disease[1]. 
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Acute or chronic disorders of the kidneys can cause renal failure. Acute renal failure develops suddenly and 
is frequently curable with the right diagnosis and care. In contrast, the kidneys' irreversible damage leads to 
chronic renal failure. It takes a while to develop, typically over a number of years [2]. Confusion, nausea, 
vomiting, exhaustion, and leg swelling are possible symptoms1. Both acute and chronic failure have 
consequences, including fluid overload, uremia, and high blood potassium levels. Other [3] negative effects 
of chronic failure include heart disease, hypertension, and anemia. [4] 

       Pro-inflammatory cytokines are produced as a result of ischemia-reperfusion injury and nephrotoxic 
insult in experimental settings, which alter the morphology, tubular epithelial cells and function of 
glomerular endothelium [5][6]. Additionally, Cytokines are able to cause damage to distant organs [7][8] 
Tumor necrosis factor (TNF), first termed by [9], was first recognized to cause apoptosis, or programmed 
cell death. At present, its believed that this molecule controls a number of significant cellular functions, 
including immune response, differentiation, proliferation, and growth [10] Numerous cell types, includes T 
cells, NK cells, neutrophils, macrophages, and monocytes, generate TNF-α. Between the HLA-B and HLA-
DR genes on chromosome 6, in the class III region of the major histocompatibility complex, is the gene that 
encodes TNF-α [11]. TNF activates proinflammatory NF-B and MAP kinases, promotes cell survival, and 
binds to the target cells' TNFR1 and TNFR2 outer membrane-bound receptors [12]. The chemical stimulates 
phagocytes to take up and eliminate pathogens and cellular waste [13]. Additionally, it increases the vascular 
endothelium's expression of adhesion molecules to easier for immune cells to get to the sites of infection and 
tissue damage, especially for neutrophils and macrophages[14].  

        The genetic variations in the genes controlling TNF's production and effects, as well as the 
polymorphisms in the TNF locus itself, were associated to the functions that TNF-plays that appear to be 
incompatible[13]. It has been observed that increased production of TNF is caused by genetic changes at the 
TNF locus[15]. TNF-α levels that are, elevated in theblood have been linked to poor clinical outcomes in RF 
patients[16]. Previously, it has been discovered that functionally relevant polymorphisms in the TNF- (TNF- 
α) gene promoter region, which impact transcriptional activity[17], are linked to poor clinical outcomes in 
patients with critical illnesses, particularly those who require dialysis for RF [18]. In the present study, we 
examine the link between glomerular filtration rate markers and a functional polymorphism in the promoter 
region (position -264 bp) of the TNF- α gene in relation to the severity of kidney disease. 

2-Methdology of proposed  methods: 

      This study was conducted in the laboratories of Thi-Qar University's College of Education for Pure 
Sciences in collaboration with Al-Hussein Teaching Hospital, Nasiriyah General Hospital, and Thi-Qar 
Center for Nephrology and Dialysis in Thi-Qar Province from February 2022 to March 2023. The study 
included (100) patients for both sex : (40 patients without Diabetes mellitus), (40 patients with Diabetes 
mellitus) who had their serum urea level and serum creatinine level checked by specialized physicians and 
pathologists ,and (20 healthy).Patients ranged in age from < 34 to ≥ 65 years old and distributed (5 groups) 
depending on the estimated (eGFR), which was established through serum creatinine testing. Hospitalized 
RF patients with various etiologies (hypertension, diabetics, hypertensive + diabetic interaction, 
Cardiovascular diseases and unclear etiology) had their blood samples and sera obtained. Two milliliters 
were put directly in a sterile tube containing EDTA for DNA extraction. 
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Glomerular Filtration Rate Estimation: The eGFR program was used to calculate creatinine in men with 
normal renal function with a correction for women, using an equation proposed by [19].  

TNF- α Genotyping 

     Using a kit from Geneaid/Taiwan, genomic, DNA (gDNA) was isolated from Peripheral Blood 
Leukocytes. Aspectrophotometer (Nanodrop, THEERMO, USA) was used to measure the amount of DNA 
in accordance with the manufacturer's instructions. This device measures the amount of DNA (ng/microliter) 
and verifies its purity by reading the absorbance (260/ 280 n m). Polymerase Chain Reaction ( PCR ) 
,amplification of  DNA for TNF- α gene. The following cycling conditions were used: 94°C for 5 min; 35 
cycles of (94°C, 30 sec), (59°C, 30 sec) , (72°C, 45 min); followed by 72°C for 7 min.  Primers for the TNF- 
α gene were as follows; 
 

Primers Primer sequences 
F 5'-TATGTGATGGACTCACCAGGT -3' 
R 5'-CCTCTACATGGCCCTGTCTT -3' 

       All samples should have a proliferative fragment of 264 bp as a PCR accuracy check. The normal 
genotype (CC), as well as the mutant genotypes (CT), were included in the polymerase chain reaction (PCR) 
results that were anticipated for this investigation. Following PCR, the products were electrophoretically 
separated on an agarose gel, and bands were then seen using ultraviolet vision (Figure.1). 

3-Statistical analysis: The results of the current study were analyzed using Chi-square test and F test were 
also used to study the frequency of genotypes for the TNF-alpha gene using the SPSS statistical analysis 
program. 

4-Results and Discussion: 

Demographic characteristics:  
      The frequency distribution of study groups by age was also displayed, and there  was a statistically 
significant, differences among renal failure patients with, and without D.M and healthy subjects (P = 
0.001),as in the illustrated table (1). 
Table 1. distribution of study groups according to Age 

Age groups  

No. of 
patients  
With D.M  
 40 

No. of 
patients  
Without D.M 
 40 

No. of 
control  
40 

Total 

P 

Age (years) 
< 34, n (%) 2 (5.00% ) 8 (20.00 %) 20 (50.00 %) 20 (20.00 %) 

0.001 ** 35-44, n (%) 4 (10.00%) 10 (25.00 %) 6 (20.00 %) 18 (18.00 %) 

45-56, n (%) 10 (24.00%) 10 (25.00%) 4 (10.00%) 22 (22.00%) 
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57-64, n (%) 14 (35.00% ) 2 (5.00%) 6 (10.00%) 18 (18.00%) 

≥ 65, n (%) 10 (25.30% ) 10 (25.00 %) 4 (10.00 %) 22 (22.00 %) 

  

  The frequency distribution of renal failure patients  with diabetic mellitus , renal failure patients  without 
diabetic mellitus  and control subjects according to GFR was also shown, The frequency distribution of 
study groups was significantly different according to GFR (P= 0.001), as displayed in table 2. 

Table 2. Distribution of study groups according to GFR 

GFR 

sex Groups Mean ± SD N P. Value 

male Diabetes 15.8353 ± 4.05002 34  

 

 

 

0.68 

N.S 

 

 

 

Non Diabetes 14.0812 ± 3.82330 26 

control 101.0000 ± 8.44894 24 

Total 31.3312 ± 34.26088 84 

female Diabetes 15.2333 ± 4.42207 6 

Non Diabetes 13.8571 ± 3.20713 14 

control 104.3333 ± 8.01665 16 

Total 
35.0538 ± 38.98616 36 

Total Diabetes 15.7450 ± 4.05383 40  

0.001 ** Non Diabetes 14.0027 ± 3.57918 40 

control 102.0000 ± 8.25897 40 

Total 32.2991 ± 35.38427 120 

SD= Standard Deviation , P= ANOVA test , N.S= no significant 

            Table (3): The results of the current study showed that there is  relationship between the genotypes 
of the TNF-α gene and the incidence of RF. The results showed significant difference between patients and 
controls when genotype C\C and C/T (P=0.014), as in the illustrated figure (1). 
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Figure 1. Agarose gel electrophoresis image that showed the PCR product analysis of TNF-alpha gene 

       

Table 3. The frequency of TNF-alpha gene polymorphism in the study groups. 

 
 
Mutations 

Patients  
With D.M 
n=40 

Patients  
Without D.M 
n=40 

Control 
n=20 

Chi Square
(X2) 
P. value Polym. Frequenc

y 
 % 

Polym. Frequen
cy 
 % 

Poly
m. 

Frequen
cy 
 % 

 

TNF-
alpha 

243.C>T 

CC 22 55 34 85 14 70 

X2  8.57 * 
 P (0.014) 
 

CT 18 45 6 15 6 30 

- 
- 

- 
 - - 

- - 

        

                      The result of current study showed the allelic frequency of TNF-α C was also significantly 
different  in cases than in controls for -264 bp ,where (P= 0.029) ,as illustrated in Table (4). 
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Table 4. TNF-alpha gene polymorphism allele frequency in the study groups. 

 
 
Mutations 

Patients with 
 D.M   
n=80 

Patients without
D.M 
n=80 

Control 
n=40 

Chi Square
(X2) 
P value Allele Frequenc

y 
 % 

Allele Frequen
cy 
 % 

Allele Frequen
cy 
 % 

TNF-
alpha 

243.C>T 

C 62 77.5 74 92.5 34 85 X2  7.05 * 
 P (0.029) 
 

T 
18 

22.5 
6 7.5 

6 15 

 

       The current study showed high significant differences for GFR and RF occurrence. There were high 
significant differences in the genotype C/C and C/T of TNF-α (P= 0.001), while genotypes of TNF-R2 also  
shows high significant differences (P=0.001) , as seen in Table (5). 

Table 5. The effect of TNF-alpha gene on GFR in RF patients 

Mutations GFR 

P. value 
Patients  
With D.M 
n=40 
 

Patients  
Without  D.M 
n=40 

Control 
n=20 

Mean 

 
 
TNF-α 
243. C>T 

CC 15.00 ± 2.52 13.57 ± 3.68 102.28 ± 8.92 31.76 ± 35.84 
0.337 

CT 16.64 ±4.31 16.43 ± 1.39 101.33 ± 7.17 33.54 ± 34.84 

Mean 15.74 ± 4.05 14.00 ± 3.57 102.00 ± 8.25 31.29 ± 35.38 0.001** 

A =Groups (0.001**) , B = Polymorphisms (N.S),  A*B (N.S) 
 

5-Discussion: 

       The results of the current study were consistent with the results of the study conducted by the previous 
studies[20] [21[22]  ,Where it was found in the study that the age group (45-56),( ≥ 65) years recorded the 
highest category of kidney failure, with a rate of 22%.chronic kidney disease (CKD) is common in the 
elderly, and this is what prompted professional organizations to conduct routine check-ups for the elderly in 
health care centers [23].Patients who are >55 year old are more likely to develop kidney failure compared to 
younger age groups. The age groups are associated with glomerular filtration rate(GFR). whereas, in elderly 
patients, the glomerular filtration rate is less compared to younger people, so the death rate for elderly 
patients with renal failure is more [24][25], in addition to the related diseases such as hypertension and 
diabetes mellitus that are more common in senior patients,  postulate that RF disease was elevated gradually 
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with age of patients and that this may contribute to decline in GFR and increase renal injury [25] .The results 
were consistent with those of other studies conducted around the world. The prevalence of RF in the adult 
US population was much higher in those who were 55 years and older than in those who were 40 to 50 years 
old and 20 to 39 years old, respectively [26]. The GFR test determined how well a person's kidneys are 
working. The severity of kidney disease is inversely correlated with GFR and is linked to a decline in GFR 
regardless of the cause. A normal GFR (125 mL/min) is taken as evidence that the kidneys are healthy and 
functioning [27]. Many people's GFR begins to fall in their third decade of life at a rate of roughly 10 
cc/min. As a result, in people 70 years of age or older, normal GFR may drop to 60 cc per minute or less; 
this implies deteriorating kidney function, though not usually progressive RFs [28]. The older age has 
become independent predictors of lower GFR, possibly representing age and muscle mass well-known 
associations. Older people tend to have lesser muscle mass, which results in decreased urine excretion of 
creatinine and lower plasma creatinine at any GFR [29]. In the current study ,the genotypic distribution of 
TNF-alpha -264bp are significantly different between patients and control (p = 0.014), the CC Genotype was 
more frequent in RF patients than' control, the allelic frequency 'of TNF-alpha C was also significantly 
different  in cases than in controls for -264 bp ,where (P = 0.029) . To our knowledge, this is the first 
investigation into the relationship between RF, as assessed by levels of filtration and tubular damage 
indicators, and a functionally significant variation in the TNF-alpha gene. All genetic analyses revealed a 
connection between the TNF- gene and RF susceptibility, indicating that the mutation may increase the risk 
of RF in the population, albeit this connection needs to be confirmed in a larger sample size [30]. This study 
demonstrated an inverse correlation between effect of TNF-alpha gene on end-stage renal disease and 
decreased eGFR, believed that the progression of kidney failure into later stages occurs when the ectodomain 
of TNF-alpha is shed into the lumen as a result of renal cell damage. However,our findings will need to be 
confirmed in future functional studies and larger samples because RF is a complex disease. 

6-Conclusion: The prevalence of RF patients in Thi-Qar province recorded a significant rise in the rate of 
hemodialysis yearly. Where incidence of renal failure can be distributed equally between males and females 
, while the disease is more severe in men, who also have a higher prevalence of the end-stage renal disease . 
Elderly people over 50 years old are more likely to be affected than young people, diabetic mellitus are the 
important risk factor that cause and advances renal failure disease. The TNF- α Gene Polymorphism is 
linked with markers of RF and distal organ dysfunction between patients with RF. 
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