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Hyperglycemia brought on by insulin resistance and/or 

inadequate insulin production characterizes diabetes 

mellitus, a chronic metabolic condition. With 90% of cases 

globally, type 2 diabetes mellitus (T2DM) is the most 

prevalent type of diabetes [1]. T2DM is linked to a number of 

microvascular and macrovascular consequences, 

i n c l u d i n g  s t ro ke,  ret i n o p a t hy,  n e u ro p a t hy,  a n d 

nephropathy [2]. Around 30% of T2DM patients get 

nephropathy, one of the disease's most prevalent and 

harmful consequences [3]. Albuminuria, a decreasing 

glomerular �ltration rate (GFR), and structural alterations 

in the kidney, such as mesangial enlargement, glomerular 

basement membrane thickening, and interstitial �brosis, 

are all signs of the progressive kidney disease known as 
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diabetic nephropathy (DN) [4]. Many variables, including 

genetic susceptibility, hyperglycemia, dyslipidemia, 

hypertension, and in�ammation, have a role in the 

aetiology of DN [5]. In�ammation has a signi�cant role in 

the pathophysiology of DN and other T2DM problems [6]. 

The pro-in�ammatory cytokine tumour necrosis factor-

alpha (TNF-alpha) is essential for controlling in�ammation 

and immunity [7]. TNF- is generated by a variety of cells, 

including monocytes, macrophages, T cells,  and 

adipocytes, and it interacts with a variety of cell types, 

including endothelial cells, mesangial cells, and podocytes, 

to cause tissue damage and in�ammation [8]. The role 

played by TNF- in the onset and development of DN has 

been the subject of several investigations. It has been 

I N T R O D U C T I O N

Non-diabetic nephropathy (NDN) is a common complication of type 2 diabetes, leading to kidney 

damage and impaired kidney function. TNF-α (tumor necrosis factor-alpha) is a pro-

in�ammatory cytokine that has been implicated in the development of NDN. Objective: To 

evaluate the gene expression of TNF-α in patients with type 2 diabetes mellitus (T2DM) without 

nephropathy to gain insight into the potential role of TNF-α in the pathogenesis of diabetic 

nephropathy (DN). Methods: Total of 80 subjects were tested, split into two groups, including 

healthy patients, T2DM patients without nephropathy, and T2DM patients with nephropathy. 

RNA was extracted from blood samples, and RT-PCR was used to observe the impact of T2DM 

without nephropathy on the expression of the TNF-α gene using gene-speci�c primers and 

SYBR Green mix. Results: The results showed almost 4.4-fold induced expression of TNF-α in 

T2DM patients without nephropathy compared to the normal group. Conclusion: The �ndings 

may have implications for the development of new therapies and biomarkers for DN, and for a 

good interpretation of the complex pathophysiology of T2DM. The exact role of TNF-α in the 

pathogenesis of DN in humans is not fully understood, and further investigation is needed.
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TNF-mRNA expression was shown to be low in GMCs that 

had not yet been triggered by lipopolysaccharide (LPS), 

according to a research by Affres et al., using the Northern 

blot technique [13]. In GMC, TNF expression may be induced 
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shown that TNF- expression is elevated in the kidney of DN 

patients as well as in DN animal models [9, 10]. By its impact 

on endothelial dysfunction, oxidative stress, and �brosis, 

TNF- has been l inked to the pathophysiology of 

albuminuria, GFR reduction, and structural abnormalities 

in the kidney [11, 12]. More research is required since it is 

u n c l e a r  ex a c t l y  h ow  T NF- a  c o n t r i b u te s  to  t h e 

pathophysiology of DN in people. In order to better 

understand the possible function of TNF- in the aetiology of 

DN, we evaluated the gene expression of TNF- in patients 

with T2DM without nephropathy in this research. Our 

research may have rami�cations for the discovery of novel 

DN treatments and biomarkers, as well as for a deeper 

understanding of the intricate pathophysiology of T2DM.

M E T H O D S

It was a cross sectional case-control study. The research 

work was carried out in the Immunology department and 

Resource lab UHS, Lahore. The calculated sample size for 

each group is 40. A total of 80 subjects were tested for this 

study and they were divided into two groups of 40 

individuals in each group. Group-I with 40 healthy patients. 

Group-II with 40 patients of T2DM patients without diabetic 

nephropathy. Five ml venous blood was collected in EDTA 

coated vacationers from T2DM patients with and without 

nephropathy and was brought to the Resource lab within 

four hours of the sample collection to avoid genomic RNA 

degradation. The primers were suspended using low TAE 

buffer in a calculated amount to achieve concentration 

1μg/μl as stock. A working solution of 10pm/μl diluted from 

stock were used for all further PCR experiments. Primers 

were optimized for reaction conditions of annealing 

temperature, Mg concentration, amount of buffer and 

dNTPs. These optimum conditions were in further 

experimentation. The following primers was used:

    Gene                Primer GC content (%) Product Size

 TNF α  –F  

TNF α –R
5' CGAGTGACAAGCCTGTAGC 3'

5' GGTGTGGGTGAGGAGCACAT 3'

45

50

45

3

Table 1: Primer used for PCR

RNA was extracted from blood samples within 6 hours of 

sample collection. Samples was stored in trizol if 

extraction is delayed. Samples of extracted RNA were kept 

at -80°C. RNA quality and quantity were assessed using 

nanodrop technology. Pcr reaction was followed by gel 

electrophoresis. The statistical programme SPSS was 

used for all calculations (version 20.0).

R E S U L T S

For this research, 80 patients in all were enrolled, and three 

groups were assigned to them. Group I 40 healthy patients. 

Group-II 40 patients of T2DM patients without diabetic 

nephropathy.

Figure 1: Comparing between Control group and Chronic T2DM

The table 2 presents two groups of 40 individuals each, 

labeled as Group I and Group II, and provides information 

about their ages, ALT, and AST levels.
Variables Group I Group II

N= 40 N= 40

Age

ALT

AST

47.49 ±2.72 

22.71 ± 5.22 

32.24 ± 7.54

54.99 ± 3.99

66.99 ± 38.47

110.09 ± 72.71

Table 2: ALT and AST level in both groups

The �gure 2 lists showed subjects along with their 

corresponding concentration in ng/µl and the amount used 

for cDNA at 1.5µg.

Figure 2: Amount of cDNA used in 2 groups

The impact of T2DM without nephropathy on expression of 

TNF-a gene was observed by RT-PCR by using gene speci�c 

primers and the dye which is SYBR Green mix of the 

ferments.  For internal control GAPDH gene was applied. 

Each PCR assay of real time was performed in triplicate. 

Increased expression was observed in T2DM patients with 

and without nephropathy group as compared to normal 

group. Almost 4.4 fold induced expression of TNF- a was 

observed in T2DM patients without nephropathy.

D I S C U S S I O N
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In conclusion the implications for the development of new 

therapies and biomarkers for DN, and for a better 

understanding of the complex pathophysiology of T2DM.
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by endotoxin alone as well as by complement fragment, 

immune complex, platelet-derived growth factor, 

epidermal growth factor, platelet activating factor, and 

interleukin [14]. The processes of chronic muscle 

degeneration and regeneration, which are typical of 

primary muscle diseases, cause a rise in TNF levels. We 

aimed to clarify the in�uence of TNF and IGF1 on gene 

expression during the early stages of skeletal muscle cell 

differentiation since pathologically elevated TNF- and IGF1 

levels may have either a favourable or detrimental effect on 

the e�ciency of muscle cell differentiation. Many 

elements, including hormonal imbalances, pathogenic 

agents, and cytokine gene polymorphisms, control the 

development and release of cytokines. The genotypes and 

alleles of the IL-4 gene's -590 region were shown to 

signi�cantly vary between type 2 diabetes patients with 

nephropathy and healthy controls [15, 16]. Therefore, based 

on the current and previous studies, it can be concluded 

that the expression are associated with nephropathic 

complications rather than type 2 DM in our studied 

population by Meloni et al.,[17]. Data showed that there was 

no relationship between these polymorphisms and type 2 

diabetic patients without nephropathy. Many disorders, 

including glomerulonephritis brought on by immunological 

complexes, renal lupus, post-aminoglycoside nephritis, 

rheumatoid arthritis, and septic shock, are mostly caused 

by TNF. Individual TNF circulating levels differ. Moreover, 

the rise in circulating TNF levels after the application of an 

adequate stimulus is substantially larger in some 

individuals than in others. Activation of the pro-

in�ammatory cytokine system is elevated in chronic renal 

failure. Cytokine levels, such as TNF, are signi�cantly 

elevated in the blood both before and after beginning 

dialysotherapy. The most signi�cant factor contributing to 

elevated proin�ammatory cytokine levels in dialyzed 

individuals is likely end-stage renal disease itself [18–20]. It 

is probably caused by decreased renal clearance and 

increased cytokine production. Also, it has been shown 

that TNF- levels are related to the pathological alterations 

in mesangial proliferative glomerulonephritis (MsPGN), 

suggesting that TNF- may be a key role in the proliferation, 

sclerosis, and disease development of GMC. The work by 

Ozen et al.[16] concentrating on the relationship of TNF- 

and DN is relevant in light of the signi�cance of TNF- for 

GMC.
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