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The pathophysiology of diabetes involves oxidative stress. Damage 

from severe oxidative stress can reduce pancreatic beta-cell activity. 

In type 2 diabetes, antioxidant status imbalance and inflammation 

work together. Superoxide dismutase (SOD), an enzyme contained 

in most foods, may minimize intestinal barrier oxidative damage, 

breaking the hyperglycemia-oxidative damage cycle. This study 

examined Vitamin D Deficiency and Oxidative Stress Marker (SOD) 

in Type 2 Diabetes Mellitus Patients. This case-control study 

examined the associations between selected parameters and T2DM 

in fifty case and fifty control of either sex patients newly evaluated 

by an expert using medical evaluation and validated through 

laboratory analyses at a private lab (Huda Al-Rahman) analysis 

following the removal of alternative disorders through clinical 

history, analytical testing, and physical examination. This 

investigation was place from October 2024 to February 2025. 

Clinical, biochemical, and hematological tests showed the control 

group was healthy. Patients with type 2 diabetes' mean ± SD SOD 

levels (302.02 ± 9.05 U/Ml) were discovered to be substantially 

greater (P˂0.000) than Controls    (100.1+4.41 U/Ml) The mean ± 

SD D3 Levels of type 2 diabetes patients (13.7 ± 4.07 ng/ml) were 

found to be significantly lower (P˂0.000) than Controls    (35.6+14.7 

ng/ml). This study found that type 2 diabetes individuals with higher 

SOD levels may have hemostatic indicators.  
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1- INTRODUCTION  
 

A huge issue in health care around the world is type 2 diabetes mellitus (T2DM), a metabolic illness. 

Worldwide, the incidence of diabetes was 2.8% in 2000 and is projected to rise to 4.4% in 2030, according to the 

World Health Organization [1]. The functions of vitamins in living systems are crucial. Vitamin D has a crucial role 

in maintaining normal bone metabolism and calcium and phosphorus homeostasis [2]. Cardiovascular disease, 

cancer, autoimmune disorders, psoriasis, MS, and type 2 diabetes are just a few of the non-skeletal medical issues 

that vitamin D may impact [3]. There appears to be a negative correlation between the frequency of type 2 diabetes 

and circulating vitamin D levels. Actually, some research has linked vitamin D insufficiency to an increased 

likelihood of type 2 diabetes [4]. According to some research, vitamin D may influence insulin secretion and 

sensitivity, which in turn affects glucose tolerance [5]. In addition, glycated hemoglobin (HbA1c) levels in 

gestational diabetes mellitus appear to be inversely associated to vitamin D levels, suggesting that vitamin D affects 

glucose homeostasis [6].  
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Potentially contributing to the formation of type 2 diabetes and its consequences, oxidative stress (OS) is a key risk 

factor for both [7]. OS is linked to a rise in ROS generation and a decline in antioxidant system efficiency [8]. 

Excessive ROS generation in diabetic patients can result from continuous long-term hyperglycemia, and there is 

evidence that type 2 diabetes is significantly associated with OS [9]. Enzymatic antioxidants like superoxide 

dismutase (SOD) and catalase (CAT) and nonenzymatic antioxidants like vitamins A and E make up the standard 

defensive system against reactive oxygen species (ROS) [10]. Risk for type 2 diabetes and diabetic complications 

can be predicted by testing blood antioxidant defenses [11].  
 

The first defense against ROS is superoxide dismutase. This decomposes superoxide anion into oxygen and 

hydrogen peroxide, which CAT uses to disintegrate further into oxygen and water increasing OS due to 

hyperglycemia [12]. Type 2 diabetics with low SOD values may be more susceptible to OS. CAT, another 

antioxidant enzyme, breaks down H2O2 into O2 and water. Deficit of CAT raises the risk of type 2 diabetes and 

impairs β-cell function by protecting them from ROS damage. Low CAT activity in type 2 diabetics is consistently 

related with type 2 diabetes, and hyperglycemia downregulates CAT expression [13]. Research on antioxidant 

enzymes has yielded conflicting results. To demonstrate, T2D patients had lower, unchanged, or higher SOD and 

CAT levels than controls.  
 

 

2- MATERIALS AND METHODS  
 

Fifty cases and fifty control of either sex patients with newly diagnosed type 2 diabetes mellitus (T2DM) 

were the subjects of this case-control study. The patients were chosen at random and confirmed their diagnosis with 

laboratory tests at a private lab (Huda Al-Rahman) in Baghdad, after the specialists had ruled out other possible 

diagnoses using the patients' medical histories and physical examinations. In addition, 50 individuals of a different 

age were randomly chosen to serve as a control group in this research. From October 2024 to February 2025, this 

investigation was conducted. The health of the control group was verified using hematological, biochemical, and 

clinical tests. All actions followed predetermined ethical guidelines. The College of Medicine / Al-Nahrain 

University Ethics Committee of Medical Research has given its approval to the study's protocol. Before the study 

began, all subjects gave their verbal consent.  
 

2.1   Sample collection  
 

After dividing the 10 ml of fasting blood samples into 2.5 ml of EDTA and 7.5 ml of total volume, the 

samples were left to coagulate for 30 minutes before being centrifuged for 15 minutes between 2500 and 3500 pm. 

In preparation for the biochemical analysis, the subjects' sera were segregated and partitioned into many portions, 

which were then placed into multiple plain plastic tubes. From the day of storage at (-80 Cº) until the day of 

analysis, the sera of both the control and patient groups were kept. Thawing the frozen sera at room temperature has 

prepared the sera for measurement. Use of the enzyme-linked immunosorbent assay (ELISA) method allowed for 

the estimation of the investigated parameters.  
 

2.2   Statistical analysis  
 

The Statistical Patch for the Social Sciences (SPSS vi.18) was used to conduct the statistical study. The 

mean ± SD was used to express the findings of the biochemical testing. Additionally, two means were compared 

using the student t-test. For statistical purposes, a p-value less than or equal to 0.05 was deemed significant. We used 

linear regression analysis to look for connections between the lab results and the continuous variables.  
 

 

3- RESULTS AND DISCUSSION  
 

In this study, 50 cases and 50 controls of either sex were included. In table 1 Shows the comparison of 

SOD, D3, FBS & HbA1c level between cases and controls. Compared to controls (302.02±9.05), cases had 

significantly reduced SOD levels (100.1±4.41) with a p-value of 0.0001*. The case group had significantly lower 

D3 levels (13.7±4.07) compared to the control group (35.6±14.7), and the case group had much higher FNB levels 

(245.2±4.87) than the control group (108.8±1.78). When comparing cases (8.08±1.02) to controls (5.17±0.72), the 

HbA1c level was significantly higher (p=0.001) in the former group.  
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Table (1): The comparison of SOD, D3, FBS & HbA1c level between cases and controls  

 

 

 

 

 

 

 

 

Correlation coefficient  
 

As D3 increased, SOD decreased, with a correlation coefficient of -0.820 and a p-value less than 0.000. 

Moreover, d3 exhibited a strong negative correlation (r= 0.712, p<0.000).  
 

Table 2 Correlation coefficient between SOD and D3 parameters  

 

 

 

 

 

Figure 1 compares D3 and SOD AUC and ROC curves to normal controls and type 2 diabetic patients. The AUC for 

D3 was 0.036 (80% confidence range) while for SOD it was 0.042 (88% confidence interval).  

 

 

 

 

 

 

 

 

 

 

 Groups   Mean 

+Std. Deviation 

P value 

AGE patients 27.8 +8.6 0.531 

control 33.9 +11.28 

SOD control 100.1±4.41 0.000 

Patients  302.02±9.05 

D3 patients 13.7±4.07 0.004 

controls 35.6±14.7 

HBA1C patients 8.08±1.02 0.001 

controls 5.17±0.72 

FBS patients 245.2±4.87 0.001 

controls 108.8±1.78 

  sod d3 

GROUP Pearson Correlation -.820
**

 -.712
**

 

Sig. (2-tailed) .000 .000 

Area Under the Curve 

Test Result Variable(s) Area 

RBS 1.000 

sod .042 

d3 .036 
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Type 2 diabetes is characterized by insulin resistance and β-cell dysfunction. The condition worsens over time and 

causes changes in insulin secretion. Diabetes mellitus type 2 has many causes. Whether they function as triggers or 

as protectors, environmental elements are crucial [14]. Vitamin D insufficiency is one of the environmental variables 

that could contribute to the development of type 2 diabetes. Vitamin D is involved in many bodily processes, 

including immune system activity, bone remodeling, and mineral homeostasis regulation [15]. Type 2 diabetics 

exhibited considerably lower serum 25(OH)D levels than controls. Similar findings have been seen elsewhere. 

Numerous times Need et al [16] found that vitamin D-rich patients had lower FBS. Various studies show that 

diabetics and the general population have similar 25(OH) D levels [17, 18].  
 

The presence of Vitamin D receptors (VDR) on pancreatic β-islet cells suggests a function for Vitamin D in T2DM 

[19]. The biologically active metabolite of Vitamin D, 1, 25-dihydroxy Vitamin D[1,25(OH)2D], increases insulin 

synthesis and secretion in these cells via the VDR. [20] VDR and Vitamin D binding protein gene single-nucleotide 

polymorphisms were associated to glucose intolerance and insulin secretion in several investigations [21, 22]. 

Subjects who consume over 800 IU vitamin D daily may have a lower overall risk of type 2 diabetes [23], and this 

provides more evidence that vitamin D has a role in this disease [24, 25]. The A other, related theory on vitamin D's 

role in preventing type 2 diabetes was advanced, however, based on its powerful immunomodulatory effects. There 

are VDRs in the majority of immune cell types, and 1, 25(OH) 2D regulates the synthesis of both the 

immunostimulatory and immunosuppressive interleukin (IL)-12 and IL-10, respectively. The β-cells are protected 

from cytokine-induced cell death by vitamin D [26, 27].  
 

And other cause of coagulation system problems is elevated oxidative stress. This study found that compared to 

controls, individuals with type 2 diabetes mellitus had significantly higher serum levels of superoxide dismutase 

(P<0.000). Despite contradictory findings on SOD activity in diabetes, this study found that people with type 2 

diabetes had higher levels of SOD activity than those without the disease; related research has shown in their study, 

[28, 29, 30].  
 

 

4- CONCLUSION  
 

Antioxidant enzymes improve cellular free radical scavenging and reduce ROS damage. Since overall SOD 

activity has increased, the organism may be adapting by creating more superoxide anion (O2−) and hydrogen 

peroxide (H2O2). Diabetics may enhance SOD activity to adjust for oxidative damage, given this disagreement.  
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