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Abstract 

       Diabetic foot ulcers (DFUs) are a vital complications of diabetes that 

outcomes in great morbidity and mortality. Mortality costs connected by the 

progress of a DFU are expected to  5% with in the first 12 months, and 5-

year morality prices have been expected as. DFU are a famous issue of 

account for important morbidity and DM, healthcare expenses, and 

mortality. The have a look at aimed to have a look at a probable affiliation 

of TNF-α serum stage in DFU initiation the use of enzyme related 

immunosorbent assay (ELISA) and the consequences of irisin hormone at 

the TNF-α in DFU and T2DM sufferers. In this have a look at, forty 

sufferers with DFU and kind 2 DM, so an age variety among 30 and 50 

years have been included; further to 40 healthy volunteers whose 

intercourse and age were matched with the DFU patient's organisation to act 

as a manipulate, serum samples were accumulated to evaluation degrees of 

TNF-α with the useful resource of the usage of Enzyme-Linked 

Immunosorbent Assay (ELISA). The TNF-α discovered a DFU statistically 

appreciably better serum stage with inside the newly recognized DFU 

sufferers in comparison with the wholesome manipulate organization. The 

better stage of TNF-α in DFU sufferers in comparison to the manipulate 

organization can also additionally have a position with inside the 

improvement and pathogenesis of DFU. The present day have a look at 

confirmed an affiliation among the serum TNF-α stage and DFU and this 

studied marker may assist with inside the prediction of T2DM. We 

concluded that the position of TNF-α in those illnesses has now no longer 

been absolutely understood; however, it's far usually acknowledged to make 

contributions to the development of ailment while excessively produced via 

way of means of activating and amassing fibroblasts, fibrosis., stricture 

formation, and inflicting erosion of joint 
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 Introduction  

      Diabetes mellitus is a heterogeneous metabolic sickness characterized via way of means of 

the presence of hyperglycemia as a result of either defective insulin action or impaired insulin 

secretion. Diabetes is associated with chronic hyperglycemia. with particularly particular long-

time period complications of the microvascular system that affect the nerves, kidneys, and eyes, 

further to an extended threat for cardiovascular sickness (CVD). The diagnostic requirements for 

diabetes are based totally on glycemic thresholds, which can be associated with microvascular 

sickness, mainly retinopathy (Roomi et al., 2019; Zubin Punthakee et al., 2018). 

     A deadly consequence of diabetes that can lead to infection, amputation, and even death, 

diabetic foot ulceration is striking an increasing number of people with diabetes mellitus. Foot 

ulcers have a complicated etiology, with several variables being important at different stages. 

Because there is a high likelihood of recurrence and amputation even after healing, foot ulcers 

are refractory, necessitating careful consideration of nursing and management strategies. It has 

been underlined how crucial it is to put policies in place for DFU control and prevention)Xuan 

Wang  et al., 2022).So, (DFUs), which are caused by the triopathy that links peripheral 

neuropathy, ischemia, and arteriopathy. The population under study, along with additional 

elements including comorbidities, diabetes control, and healthcare access, all affect the 

morbidity and mortality of DFUs (Zhihong, and Jean-Philippe, 2023) 

    Diabetes may be categorized into essential sorts kind 1 diabetes (because of the destruction of 

B cells, typically main to absolute insulin deficiency). Type 2 diabetes (resulting from a modern 

lack of insulin secretion withinside the context of insulin resistance). Gestational diabetes 

(GDM) is diabetes identified with  inside the 2nd or 1/3 trimester of being pregnant that isn't 

overt (Roomi et al., 2019). 

      In January 2012, Bostrom and Making diagnosed a brand new muscular tissues veil peptide 

known as irisin to emphasis its function as a means of communication between different parts of 

the body and skeletal muscle. Iricin is a cleaved and secreted fragment of the fibronectin kind III 

domain-containing protein 5FNDC5 (additionally called FRCP2 and PeP), a member of the gene 

own circle of relatives that carries fibronectin kind III replication. People are very interested by 

this protein due to the fact it can be used to deal with diabetes and perhaps even obesity.Irisin is 

a myokine launched after workout and has the cappotential to stimulate tanning of white adipose 

tissue (WAT), that is consequently related to expanded power expenditure (Bostrom et al., 

2012). Iricin become found as a myokine shaped with the aid of using photolytic cleavage of the 

membrane protein “fibronectin kind III domain-containing protein 5 (FNDC5)” (Bostrom et al., 

2012). 

On the other hand, By enhancing the sensitization of the insulin receptor in the heart and skeletal 

muscle, improving hepatic glucose and lipid metabolism, boosting pancreatic β cell activities, 

and converting white adipose tissue to brown adipose tissue, isisin has been reported to 

ameliorate type 2 diabetes and insulin resistance (Mamo Gizaw etal., 2020).So irisin's anti-
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inflammatory actions are mediated by a number of mechanisms, such as suppression of pro-

inflammatory cytokine production while elevation of anti-inflammatory cytokine production, 

inhibition of pathways leading to increased vascular permeability, induction of polarization in 

M2-type macrophages, and inhibition of macrophage proliferation. The majority of research 

reported lower levels of irisin in people with type II diabetes mellitus (T2DM) and mets, despite 

some contradicting findings. When cells exposed to inflammatory stimuli are treated with isisin, 

the inflammatory response is reduced and cellular viability is increased. A wide range of 

techniques, including pharmacological, behavioral, and nutritional ones, have been researched to 

raise plasma irisin levels. Through the process known as "adipocyte browning," irisin is 

proposed to mediate some of the beneficial benefits of exercise by increasing white adipocytes' 

post-exercise energy expenditure and triggering separation protein 1. Brown fat has been linked 

to thinness in humans and has been demonstrated to have anti-obesity and antidiabetic benefits in 

mouse models (Qian et al., 2013; Cypess et al., 2009; van Marken Lichtenbelt et al., 2009).  

Irisin is a potential regulator of glucose metabolism and is involved in energy balance, according 

to Polyzos et al.'s 2018 research. Irisin affects muscle, liver, and adipose tissue, which results in 

normoglycemia(Polyzos et al., 2018) 

    TNF- (tumor necrosis factor-alpha) is a important agent that causes inflammation. It is 

produced primarily from adipocytes and/or peripheral tissues and causes specific tissues to 

become infected by triggering numerous intermediate transcriptional pathways and producing 

reactive oxygen species. TNF- degrees when upward thrust, It causes insulin resistance in all 

adipocytes and peripheral tissues. with the aid of using interfering with insulin signaling through 

serine phosphorylation, ensuing withinside the upward thrust of T2DM. A cytokine secreted with 

the aid of using continual inflammatory cells. The immune device produces it. Type 2 diabetes is 

concept to be related to moderate continual irritation of the pancreas 

 (Alzamil H. et al. 2020). 

TNF- binds to two wonderful receptors, triggering signaling pathways that bring about a whole 

lot of mobile responses along with mobile survival, differentiation, and proliferation. TNF- 

signaling activation this is irrelevant or immoderate is related to continual infection and can in 

the end cause the improvement of pathological headaches along with autoimmune disease (Jang 

et al., 2021). The motive of this have a look at became to research the viable dating of TNF- 

serum level with DFU initiation, the usage of enzyme-associated immunosorbent assay (ELISA), 

and the results of irisin hormone on TNF- in DFU and T2DM patients. 

Patients and methods 
      This case control examine became performed on 120 Iraqi adults, divided into three groups. 

Group I consists of 40 sufferers newly identified with kind 2 diabetes. Group II: As a case group, 

40 sufferers recognized with DFU had been included. Group III consists of 40 wholesome topics 

as a manage group. So five mL of fasting venous pattern from DM sufferers and controls had 

been divided into parts: the primary concerned placing 2 mL in an anticoagglutination (EDTA 

tube) tube, which became used to investigate the HbA1c, and the second one concerned 
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permitting three mL to clot to get serum through placing it in empty disposable tubes and 

centrifuging it at 3000 rpm for 10 minutes. In this examine, the serum became remoted and 

applied to evaluate glucose, cholesterol, and triglycerides. The residual serum became saved at -

20 °C till the TNF- and irisin hormone ranges in serum had been decided the usage of a 

sandwich ELISA kit. 

   "Body mass index"  is a dedication of someone´s weight is related to their height, with the aid 

of using equation: BMI= Weight (kg) ∕ Height (m)2 (Nuttall, 2015). On the alternative hand 

glucose turned into after enzymatic oxidation while glucose oxidase is present. The hydrogen 

peroxide shaped re-joins beneath Neath the formation of a red-violet quinoneimine dye as an 

indicator by the catalysis of peroxidase using phenol and 4aminophenazone (Trinder, 1969). 

HbA1C take a look at System reagents on Beckman Coulter AU analyzers for the quantitative 

dedication of HbA1c (Hemoglobin A1c) in human blood (Jeppsson et al., 2002). So the 

cholesterol with the aid of using precept of Enzymetic approach defined with the aid of using 

Allain et al., (1974). 

     The irisin hormone awareness become calculated to suit up with the ELISA., primarily based 

totally at the sandwich principle (Miyazawa et al., 1999). However, for the in vivo qualitative 

and quantitative dedication of TNF-, we used the technique ELISA Kit, a solid-section sandwich 

ELISA, while CHROMATM CRP and MAU use a sandwich immune-detection technique 

(Pepys and Hirschfield 2003). 
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Statistical analysis 

The Shapiro-Wilk check become used to explain the information normality, and the assessment 

become accomplished the use of SPSS software program software version 22.0 (SPSS Inc., 

Chicago, IL, USA). Data expressions turn out to be the mean ±  preferred deviation. The one-

manner ANOVA takes a have a take a observe and compares the groups’ quantitative variables. 

 

Results 

   The present examine confirmed a massive growth (P ≤ 0.05) in BMI stage in DFU sufferers 

as compared with Type 2 sufferers and the manage group. So there has been a massive growth 

(P ≤ 0.05) in FBS and  (HbA1C) degrees in sufferers with DFU as comparing  to Type 2 

patients and the manage group. So this have a look at defined a massive growth (P ≤ 0.05) in 

HbA1C and FBS degrees in a affected person with kind 2 diabetes as compared with the 

manage group. On the opposite hand, the suggest stage of cholesterol confirmed a massive 

growth (p≤ 0.05) in  sufferers with DFU as compared with the T2DM and manage groups. 

Also, there wasn’t a massive growth in T2DM as compared with the manage group. 

      This examine confirmed a massive growth (P ≤ 0.05) in irisin degrees in kind 2 sufferers as 

compared with DFU sufferers and the manage group. While this examine defined a massive 

decrease (P ≤ 0.05) in irisin stage in sufferers with DFU as compared with kind 2 sufferers and 

the manage group, As a result, the have a look at determined a massive growth (P 0.05) in 

TNF- and CRP degrees in DFU sufferers as compared to T2DM sufferers and the manage 

group (Table 1). 

 

Discussion 

   Irisin is a peptide that has been broadly investigated in latest years. Increasing irisin tiers has 

been proven in severa research to be useful and shielding in obesity, insulin resistance, and 

metabolic disorders (Shi, X et al., 2016). Irisin in keeping with se can also additionally exert an 

impact at the discount of concentrations of glucose, insulin, and triglycerides after prescribing 

an eight-week diet to overweight subjects (Lopez-Legarrea et al., 2014). It changed into 

observed on this take a look at that with the boom withinside the stage of irisin, we discover a 

lower withinside the stage of sugar withinside the blood, and the effects of this take a look at 

coincided with 

 (Arhire et al., 2019), which said that the irisin molecule acts as an insulin sensitizer because it 

will increase glucose uptake into skeletal muscle and improves hepatic glucose and lipid 

metabolism, and Korta et al., 2019, which stated that irisin is taken into consideration to be an 

critical choice for the remedy of diabetes, because it will increase insulin sensitivity, will 

increase glycogenesis, and reduces gluconeogenesis. In different hand, numerous most 

important new findings arose from every other take a look at  observed that each the plasma 

and intramuscular tiers of irisin lower following cerebral ischemia (Dong-Jie et al,. 2016). 
 

   The results confirmed a giant growth withinside the degree of HbA1c. That can be what 

maximum correctly displays the preceding 2-3 months of glycemic manipulate, thus  the 
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affected person with an extended period of DM and terrible manipulate of the disorder and 

remedy caused an expanded degree of HbA1c withinside the blood (Harris, 1998). The 

excessive degree of HbA1C on this look at become matched with any other look at through 

Kamran, ( 2010) who mentioned that terrible manipulate and an extended period of the DM 

disorder caused better HbA1c ranges and diabetic headaches which include nephropathy). 

   The results confirmed a giant growth in blood sugar in DFU and T2DM as compared with the 

manipulate group. The sickness of beta cells in pancreas organ ends in reduced secretion of 

insulin. If beta cells don’t produce sufficient insulin, or the frame doesn’t reply to the insulin 

this is present, glucose builds up withinside the blood as opposed to being absorbed through 

cells withinside the frame, main to prediabetes or diabetes. In diabetes, the frame’s cells are 

starved of strength in spite of excessive blood glucose ranges (Arthur and John, 2006). 
 

    The reasons for the excessive dyslipidemia occurrence in those sufferers may be defined in 

numerous ways; the healthcare system in addition to suitable affected person schooling play an 

crucial position in disorder control. According to the Thai document in 2003, medicinal drugs 

have been now no longer taken through 30% of diabetic sufferers who fulfilled the standards 

for receiving lipid-decreasing medicines, and best 40.1% of folks who took their medicinal 

drugs completed the goal LDL ranges of  one hundred mg/dL.  This clarification matched with 

the examine through (Stone et al., 2014). 
 

     The effect of transferring towards a cutting-edge life-style ought to now no longer be 

underestimated, with growing nations an increasing number of adopting Western-fashion diets 

that encompass excessive-calorie ingredients with multiplied carbohydrate, fat, and beef 

content material and occasional fiber content material. These nutritional modifications correlate 

with a fast increase in the superiority of obesity, metabolic syndrome, and T2DM. TNF- ranges 

have been determined to be substantially improved on this examine, which can be related to 

macrophage activation, as improved serum TNF- ranges have been determined in levels of 

insulin resistance and the development of diabetes mellitus (Foss-Freitas et al., 2008).  

TNF-α ranges may also play a sizable position in diabetes, and plenty of variables can be 

related to serum TNF- ranges. TNF-, the maximum crucial pathophysiological and 

physiological supervisor of vascular adhesion molecules, is a key pro-inflammatory cytokine 

with vast metabolic outcomes that without delay regulates the manufacturing of severa 

cardiovascular chance factors (Mohamed-Ali et al., 1998). 

   The present study confirmed a large growth withinside the degree of C-reactive protein 

(CRP) in DM patients as compared with manage groups. Type 2 diabetes mellitus, additionally 

referred to as non-insulin-based diabetes mellitus, is because of insulin resistance, and now 

numerous research have proven a clean affiliation among type 2 diabetes and irritation (Urooj 

et al.,  2011). In 1998, a speculation became proposed suggesting that long-time period innate 

immune machine activation ensuing in continual irritation elicited ailment in preference to 

repair, main to type 2 diabetes (Pickup and Crook, 1998). Our effects assist preceding research 

that recommended the association of CRP with an extended danger of diabetes and metabolic 

syndrome (Tang, 2021). 
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Conclusions  

We discussed the position of TNF- signaling in a few autoimmune illnesses, in addition to the 

modern-day TNF- inhibitors used as healing tablets for those conditions. TNF-, additionally 

referred to as a proinflammatory cytokine, has been proven to have pleiotropic outcomes on 

diverse mobileular fashions and has been implicated withinside the pathogenesis of 

autoimmune illnesses. TNF-'s position in those illnesses isn't always absolutely understood; 

however, it's miles broadly widely wide-spread that it contributes to ailment development while 

overproduced via way of means of activating and amassing fibroblasts, inflicting joint erosion, 

fibrosis, and stricture formation. TNF-inhibitors are presently being utilized in scientific trials 

to deal with a number of inflammatory illnesses. High ranges of irisin, on the alternative hand, 

act as anti inflammatory dealers in opposition to in addition to in overweight sufferers on this 

look at and numerous different apparent studies. 
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Table 1: Parameters of the studied groups. (95% Confidence Interval) 

 

Dependent Variable 
(I) 

Nature 
(J) Nature Mean Difference (I-J) Std. Error 

 

Sig. 

TNF-α 

 

DFU 

T2 74.47983* .60847 .000 

Control 98.91383* .68030 .000 

T2 

DFU -74.47983* .60847 .000 

Control 24.43400* .68030 .000 

Control 

DFU -98.91383* .68030 .000 

T2 -24.43400* .68030 .000 

Irisin 

DFU 

T2 -13.21863* 1.04220 .000 

Control 6.05608* 1.16521 .000 

T2 

DFU 13.21863* 1.04220 .000 

Control -7.16255* 1.16521 .000 

Control 

DFU -6.05608* 1.16521 .000 

T2 7.16255* 1.16521 .000 

CRP 

DFU 

T2 12.53653* .58515 .000 

Control 5.57042* .65422 .000 

T2 

DFU -12.53653* .58515 .000 

Control 18.10695* .65422 .000 

Control 

DFU -5.57042* .65422 .000 

T2 -18.10695* .65422 .000 

FBS 

DFU 

T2 -.35233 .32645 .282 

Control 3.02917* .36499 .000 

T2 

DFU .35233 .32645 .282 

Control 3.38150* .36499 .000 

Control DFU -3.02917* .36499 .000 
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T2 -3.38150* .36499 .000 

HbA1C 

DFU 

T2 .92867* .26262 .001 

Control -2.63268* .29362 .000 

T2 

DFU .92867* .26262 .001 

Control 3.56135* .29362 .000 

Control 

DFU -2.63268* .29362 .000 

T2 -3.56135* .29362 .000 

Cholesterol 

DFU 

T2 -2.00967* .16156 .000 

Control .44150* .18063 .016 

T2 

DFU 2.00967* .16156 .000 

Control 2.45117* .18063 .000 

Contrl 

DFU -.44150* .18063 .016 

T2 -2.45117* .18063 .000 

BMI 

DFU 

T2 21.43600* .39522 .000 

Control 5.24700* .44187 .000 

T2 

DFU -21.43600* .39522 .000 

Control -16.18900* .44187 .000 

Control 

DFU -5.24700* .44187 .000 

T2 16.18900* .44187 .000 

 
DFUs:Diabetic foot ulcers, T2: Type 2 diabetic mellitus, BMI: Body mass index, TNF-α Tumer necrosis factor 

alpha, CRP:C-reactive protein, FBS:Fasting blood suger)   
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