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Abstract:  

Background: Iron overload is one of a risk factor for diabetes 

type 2, the correlation between iron profile and diabetes was first 

documented in pathologic conditions such as hereditary 

hemochromatosis but high levels of dietary iron also report diabetes 

risk. 

Objectives: This study aimed to assess the Iron Profile (S. 

iron, S. ferritin and TIBC) In Sudanese Diabetes mellitus Type 2 

(DMT2) patients. 

Method: This prospective case control study was conducted in 

JabelAwliaa Teaching Hospital, Khartoum, Sudan in September 

2015.Atotal of 50 patients included in this study were known 

diagnostic by type 2 diabetes mellitus and other 50 normal healthy 

control group as control group. Venous blood of all subjects was 

collected in plain container for iron profiles were measured by using 

biochemistry analyzer (MINDRAY auto analyzer BS 380) made in 

(China).Data was analyzed by using SPSS Version 19. 

Result: A total of 100 participants were enrolled in this study. 

(50)Sudanese patients diagnosed with diabetes mellitus type 2; 24 
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(48%) of the patients were males and 26 (52%) were females; their 

mean age ranged between 40-65 years. other (50) normal healthy as 

control group were similar with patients group. The statistical analysis 

showed that Serum ferritin was  significantly higher the( M±SD 

42.05±14.22  with p value 0.04 ) .the study showed that the TIBC was 

significantly lower  in T2DM  patients compared with control was  

significantly higher((M±SD 277.07±72.01 µg/dl with  p value 0.02) 

.While the serum iron in present study showed that there is no 

significant  different in patient when compared with control group 

(M±SD 114.4.2±40.20 µg/dl with p value 0.05) .  

Conclusion: This study concluded that the serum ferritin was 

significantly higher and TIBC was significantly lower in Sudanese 

DMT2 patients. 

 

Key words: Iron Profile, Patients with Diabetes Mellitus Type 2 

(DMT2) 

 

 

INTRODUCTION: 

 

Iron is a transitional metal and micronutrient which is 

essential for several physiological functions in the body. Iron is 

also a potent pro-oxidant known to catalyze the formation of 

reactive oxygen species [1].  

According to some scientists, systemic iron overload 

contribute to abnormal glucose metabolism leading to T2DM by 

insulin deficiency as a result of oxidative stress on pancreatic 

beta cells leading to cell death and decrease insulin secretion or 

insulin resistance caused directly by iron overload and hepatic 

dysfunction [2, 3]. On the other hand, it is increasingly being 

recognized by few researchers that serum iron influence glucose 

metabolism even in absence of significant iron overload or even 

in a state of iron deficiency. Excessive iron stores have been 

suggested to be associated with higher risk of metabolic 

disorders including hypertension, metabolic syndrome, and 

cardiovascular disease [4]. In addition, high iron stores have 

been proposed to contribute to the development of type 2 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0075250#pone.0075250-Rajpathak1
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diabetes by causing pancreatic beta cells damage and insulin 

resistance through heightening the level of oxidative stress [5]. 

Ferritin, a key protein regulating iron homeostasis, is a 

widely used parameter to evaluate iron homeostasis in the body 

[6]. Based on the observation that type 2 diabetes is commonly 

complicated in patients with hereditary hemochromatosis, 

which is characterized by extremely high levels of circulating 

ferritin [1], several clinical studies have investigated the 

association of increased serum ferritin levels with an increased 

risk of future type 2 diabetes , However, the results were 

inconsistent between different populations [7]. 

In the background of this inconsistence between studies, 

three meta-analyses on the positive association between the 

elevated serum ferritin levels and the risk of type 2 diabetes 

have been recently released [8]. However, they mostly included 

studies conducted in Western populations. Among them, only 

one meta-analysis included studies conducted in Asian 

populations [9]. Although all of those studies in Asian 

populations have reported the consistent positive association 

between elevated serum ferritin levels and the risk of type 2 

diabetes, they were designed in a cross-sectional nature [10]–[11], 

through which the temporal relationship between exposure and 

outcome cannot be assessed [12]. 

 

OBJECTIVES: 

 

The purpose of this study was to evaluate the iron profile (S. 

iron, S. ferritin and TIBC) in Sudanese patients with diabetes 

mellitus type 2 admitted to Jabel Awliaa Teaching hospital, 

Khartoum, Sudan. 

 

MATERIALS AND METHODS: 

 

Total 100 subjects were enrolled in this study, 50 were known 

patients diagnosed by diabetes mellitus type 2 as patients 
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group admitted to Jabel Awliaa Teaching hospital During 

September 2015. Other 50 normal healthy individuals as the 

control group were enrolled to participate in this study; 2.5 mL 

blood sample was collected from each subject into plain 

containers during the period of steady state. The serum was 

separated and stored at −20°C until the processing of iron 

profile was done, which measured using (MINDRAY auto 

analyzer BS 380) was made in (china).  

 

Statistical Analysis: 

Data of this study was collected by structured interview 

questionnaire and analyzed using   statistical package for social 

sciences (SPSS) version 19.  

 

Ethical considerations: 

This study was approved by the faculty of medical laboratory 

sciences, Alneelain University ethical committee, and informed 

consent was also obtained from each participant before samples 

were collection. 

 

RESULTS: 

 

A total of 100 participants were enrolled in this study. 

(50)Sudanese patients diagnosed with diabetes mellitus type 2; 

24 (48%) of the patients were males and 26 (52%) were females; 

their mean age ranged between 40-65 years. other (50) normal 

healthy as control group were similar with patients group. The 

statistical analysis showed that Serum ferritin was  

significantly higher the( M±SD 42.05±14.22  with p value 0.04 ) 

.the study showed that the TIBC was significantly lower  in 

T2DM  patients compared with control was  significantly 

higher((M±SD 277.07±72.01 µg/dl with  p value 0.02) .While the 

serum iron in present study showed that there is no significant  

different in patient when compared with control group (M±SD 

114.4.2±40.20 µg/dl with p value 0.05) . Table .1 
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Table .1 Association of iron profile in patient with DMT2 compared 

with normal control group. 

Parameters   Mean +SD  

Patients 

Mean + SD 

Control 

P. value  

S. iron  114.4.2±40.20 102.52± 23.64 0.05 

S. ferritin 42.05±14.22 147.64± 68.69 0.04 

TIBC  277.07±72.01 212.12± 22.65 0.02 

 

CONCLUSION:  

 

The current study showed a significant correlation between iron 

profile (S. ferritin and TIBC) and type 2 diabetic mellitus while 

no correlation in serum iron. 

 

DISCUSSION:  

 

Recent studies shows increase in iron stores (ferritin) predicts 

the risk of developing type 2 diabetes, while decrease in iron 

level is protective. Damage caused by iron also triggers the 

events of chronic diabetes complication, in coronary artery 

responses and endothelial dysfunction (13). Tissue iron excess 

will increase the production of free radicals which in turn 

amplifies the steps involved in inflammatory lesion (14). 

Absorption of non-heme iron by intestine is tightly 

regulated in keeping with the body requirements. When body 

iron stores are normal, iron absorption is minimal. Absorption 

of heme iron does not depend on body iron content. In the 

steady state, the circulating iron is bound to frettin and is 

taken up by a high-affinity specific transferrin receptor from 

the blood. The transferrin-receptor complex is internalized 

through endocytosis and is released into a cellular 

compartment which is nonacidic. Here it can be used in the 

synthesis of essential cellular components (15). Insulin rapidly 

stimulates iron uptake by fat cells and redistributing 

transferrin receptors to the cell surface from an intracellular 

membrane compartment, In study done by Salonen et al, serum 

ferritin had significant positive correlation with plasma glucose, 
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and serum apolipoprotein B concentration and inversely 

correlated to serum HDL2 cholesterol levels, all of which are 

components of insulin resistant syndrome (16). 

In a study by Nan Hee Kim et al, the serum ferritin had 

a positive correlation with fasting plasma glucose, BMI, and 

fasting C Peptide level, an indicator of Hyperinsulinemia 

(17).and this is agree with our study. 

The analysis of result revealed that normal serum iron, 

high serum ferritin was the most common among diabetes 

mellitus type 2 patients and in agreement with study done by 

Nan Hee Kim et al, Salonen et al (18). 
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