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ABSTRACT

Introduction: Diabetes mellitus (DM) is a chronic metabolic sickness; the incidence of this disease has been increas-
ing progressively all over the world.  This study aimed to determine the serum iron and ferritin levels in Iraqi DM 
Type 2 patients. Materials and Methods: The study was carried out on 99 blood samples (79 DM Type 2 patients and 
20 healthy people as control group) with age range (11-70) years from outpatient clinics. To identify ferritin, enzyme 
linked immunosorbent assay (ELISA) was used; iron levels were estimated using spectrophotometric method in the 
studied groups. Methods: The study was carried out on 99 blood samples (79 DM Type 2 patients and 20 healthy 
people as control group) with age range (11-70) years from outpatient clinics. To identify ferritin, enzyme linked 
immunosorbent assay (ELISA) was used; iron levels were estimated using spectrophotometric method in the studied 
groups. Results: The results of this study revealed that the majority age of studied subjects were between age range 
(31-50) years, which was 35/ 70 (44.3%) for DM patients. Ferritin levels in the serum was significantly increased 
(P<0.01) in DM patients in comparison with the healthy individuals; the mean of serum ferritin level was 150.35 ng/
mL in DM cases while it was 47.42 ng/mL in the control group. There were no significant differences in the iron level 
between DM patients and the healthy control group, which was (51.6 ± 0.4 ng/mL, 60.12± 0.1 ng/mL) respectively.  
Conclusion: : These findings demonstrate that the ferritin serum levels should be taken into consideration of the DM 
patients.
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INTRODUCTION

Diabetes mellitus (DM) defines as a metabolic disorder; 
it describes by hyperglycemia due to the deficiencies in 
insulin secretion or action (1). There are several types of 
DM: Type 1 DM, gestational diabetes, and Type 2. Type 1 
DM is an illness which is caused due to the autoimmune 
destruction of insulin producing by the pancreatic 
beta-cell (2) which is mostly identified in children and 
adolescents (3). Type 2 DM is the most common form 
of DM which characterized by hyperglycemia, insulin 
resistance, and relative insulin production shortage (4). 
This type of DM is a result of insulin resistance due to the 
pancreatic beta-cell disorder which causes a decrease in 
glucose carrying into the fat cells, liver, and muscle cells 

(5). There are increased morbidity and mortality seen in 
patients with type 2 DM (6).
Iron is a metal that can be oxidized and become an 
oxidant. The iron is able to transform from poorly 
reactive free radicals into highly reactive free radicals 
like hydroxyl radical. The insulin synthesis and secretion 
is affected by the increased accumulation of iron (7). Iron 
removal in muscle decreases glucose uptake because of 
muscle damage (8). On the other hand, insulin induces 
the uptake of cellular iron by improved the transferrin 
receptor externalization, hence this will lead to insulin 
resistance and diabetes (9). Ferritin, a cytosolic protein, 
is secreted in small amounts into the serum and act as 
an iron carrier. The ferritin in the plasma is an indirect 
marker of the iron overall amount that stored in the 
body; therefore ferritin levels in the serum is used to 
identify the iron-deficiency anemia (10). Ferritin is 
relative to the glucose concentration in the serum and 
insulin resistance (11); the higher the ferritin levels, the 
higher the prevalence of type 2 diabetes (12).
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MATERIALS AND METHODS

Subject
From September, 2018 to the end of March, 2019; an 
overall of 99 blood samples were gathered (79 blood 
samples of DM Type 2 patients and 20 blood samples 
as healthy control group), their ages were between 11 
– 70 years old. Samples were gathered from outpatient 
clinics in Baghdad province/ Iraq. The exclusion criteria 
were autoimmune dysfunction, inflammatory disease, 
and other systemic disorders. About 5 ml of venous 
blood were taken from redial vein from each subject. 
The samples were collected in plain tubes and allowed 
to colt at room temperature, centrifuged at 3000 round 
per minute for 10 minutes and then sera were dispensed 
into 5 eppendrof tubes and stored at -20OC to be used 
later.

ETHICAL CLEARANCE
This study was approved by Research Ethics Committee, 
Faculty of University of Baghdad No. CSEC/0818/0009

Iron and ferritin detection 
The concentration of iron in DM patients was detected by 
human, German, Iron Assay kit using spectrophotometric 
method. The concentration of ferritin in DM patients was 
detected by ELISA method using Ferritin Human Enzyme 
Immunoassay Test Kit, Point scientific, INC, USA 
(Bleicher et al., 2018). The regular absorbance standards 
(A450) for each set of reference standards, control, and 
samples were measured to assess the ferritin levels. 
The level of ferritin in ng/ml was determined through 
the plotting of the mean absorbance value obtained 
from each reference against its concentration in ng/ml 
on linear graph paper. Statistical analysis system (SAS) 
program was used for data analysis. Mean ± SE and 
ANOVA Table by using computer program IBM SPSS 
version (SAS, 2004). 

RESULTS

Demographical distribution of the studied groups 
according to the age is summarized in Table I. The results 
clarified that the age was ranged between 11-70 years 
and the mean age for DM patients was 42.8±2.0. The 
results recorded that most DM Type 2 patients (44.3 %) 
were within (31-50) year, while the lowest percentages 
were in age (51-70) year.   

Classify the studied groups due to their gender showed 
that the majority of DM patients were females (65.82%) 
with males to females’ ratio of (1.67:1) table II. It seems 
that female’s preponderance among DM patients in 
comparison to males.

The mean of serum iron level in DM patients was 51.6 ± 
0.4 ng/mL while it was 60.12± 0.1 ng/mL in the control 
group, there were no significant differences (p<0.05) 
compare with the healthy control group (Table III, Fig 1). 

The mean of serum ferritin level in DM patients was 
150.35±74.43 ng/mL while it was 47.42±21.71 ng/mL 
in the control group. There was a statistically significant 
differences (p<0.01) compare with the healthy control 
group (Table IV, Fig. 2).

FIG 1: The mean levels of Iron in DM patients in comparison with the 
healthy control group.

Table I: The percentage distribution of the studied groups 
according to the age group.

Groups

Age groups (years)

To-
tal

Mean age

(years)±SEM

11-30 31-50 51-70

DM  
Type 2 
patients

N 26 35 18 79
42.8±2.0% 32.91% 44.31% 22.78% 100

Healthy 
control

N 6 9 5 20
36.6±2.2

% 30% 45% 25% 100

Table II: The percentage distribution of the studied groups 
according to the gender.

Groups

Gender

Total F/M

Ratio

Male Female

DM 
patients

N 27 52 79

1.9:1
% 34.17% 65.83% 100

Healthy 
control

N 8 12 20

1.5:1% 40% 60% 100

Table III: The mean levels of Iron in DM patients in compari-
son with the healthy control group. 

Iron test

P valueControlDM Patients 

2.660.12 ng/ml51.6 ng/ml

P< 0.05 significant differences
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CONCLUSION

The results of this study indicated that the serum ferritin 
concentration was significantly raised in DM patients 
in comparison with the healthy individuals. Thus, this 
increase of serum ferritin in diabetes patients should be 
taken into consideration to prevent the consequences 
progress of the DM disease.

ACKNOWLEDEMENT

We greatly appreciate the staff members of outpatient 
clinics in Baghdad province for their assistance in the 
collecting the study samples. We did not get financial 
source of the study.

REFERENCES
 
1-	 Maciej T, Malecki, Tomasz Klupa. Type 2 diabetes 

mellitus: from genes to disease. Pharmacol Rep 
2005; 57: 20-32.

2-	 Jeffrey A, Bluestone, Kevan Herold, George 
Eisenbarth. Genetics, pathogenesis and clinical 
interventions in type 1 diabetes. Nature 2010; 464 
(7293): 1293–1300.

3-	 Solis-Herrera C, Triplitt C, Reasner C, DeFronzo 
R A, Cersosimo E. Diagnosis and Classification 
of Diabetes Mellitus. Diabetes Care 2010; 33(1): 
62–69.

4-	 Olokoba AB, Obateru OA, and Olokoba LB.  Type 
2 Diabetes Mellitus: A Review of Current Trends. 
Oman Med J 2012; 27(4): 269–273.

5-	 Ken Fujioka. Pathophysiology of type 2 diabetes 
and the role of incretin hormones and beta-cell 
dysfunction. JAAPA 2007; l:3-8.

6-	 Azevedo M, Alla S. Diabetes in sub-saharan 
Africa: kenya, mali, mozambique, Nigeria, South 
Africa and Zambia. Int J Diabetes Dev Ctries 2008; 
28(4):101-8.

7-	 Judith A. Simcox1 and Donald A. McClain. Iron 
and Diabetes Risk. Cell Metab. 2013; 5: 17(3): 
329–341.

8-	 Sylow L, Kleinert M, Richter EA, Jensen TE. 
Exercise-stimulated glucose uptake - regulation 
and implications for glycaemic control. Nat Rev 
Endocrinol 2017;13 (3):133-148.

9-	 Fernández-Real JM, McClain D, Manco M. 
Mechanisms Linking Glucose Homeostasis and 
Iron Metabolism Toward the Onset and Progression 
of Type 2 Diabetes.  Diabetes Care 2015; 38(11): 
2169-2176.

10-	 Wang W, Knovich MA., Coffman LG, Torti FM, 
Torti SV. Serum ferritin: Past, present and future. 
Biochimica. et Biophysica Acta 2010; 1800 (8): 
760–9.

11-	 Shim YS, Kang MJ, Oh YJ, Baek JW, Yang S, Hwang 
IT. Association of serum ferritin with insulin 
resistance, abdominal obesity, and metabolic 
syndrome in Korean adolescent and adults. 

DISCUSSION

The serum ferritin levels in the DM patients were elevated 
in compression with the control group. These findings 
agree with the result that obtained by Pourabbas et al., 
2013 (13). A study indicated that the serum ferritin value 
was greater in the DM patients than the control group. 
They showed that the ferritin levels in serum could be 
used as an indicator for glucose homeostasis both in 
DM and control subjects (14). When iron rations are 
not improved, ferritin levels will effect on the diabetes 
development (15) and are related with the liver damage 
degree (16).  Nutritional iron’s impact on the liver and 
adipose tissue is an important element of metabolic 
disease danger (17). In the liver, the iron deposition can 
lead to insulin resistance by interfering with the insulin 
capability to reduce hepatic glucose assembly (18). Iron 
can be oxidized to produce an extremely reactive, lipid 
soluble iron–oxygen complex (19). The free radicals 
prompted oxidative stress and they are involved in 
several diseased conditions such as diabetes mellitus, 
through tissue damaging (20). Oxidative stress could lead 
to hyperglycemia by interfering with the metabolism of 
glucose. On the other hand, insulin induces the uptake 
of cellular iron via increasing the transferrin receptor 
externalization. Insulin resistance together with poor 
glycemic control can also raise the concentration of 
ferritin (21). Therefore, insulin and iron can commonly 
enhance their effects and cause the insulin resistance 
and diabetes (22).

Table IV: Mean levels of ferritin in DM patients in compari-
son with the healthy control group. 

Ferritin test

P valueControlDM Patients 

0.000947.42 ng/ml150.35 ng/ml

P< 0.01 significant differences

FIG 2: The mean levels of Iron in DM patients in comparison with the 
healthy control group.



Mal J Med Health Sci 18(SUPP4): 7-10, Mar 202210

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Medicine (Baltimore) 2017b; 96(8): e6179.
12-	 Bo-wei Liu, Xu-min Xuan, Jun-ru Liu, Fang-ning 

Li, Fu-Zai Yi. The Relationship between Serum 
Ferritin and Insulin Resistance in Different Glucose 
Metabolism in Nonobese Han Adults. International 
Journal of Endocrinology 2015; 2015. 

13-	 Pourabbas A, Fallah F, Mahdavi R. Aliasgarzadeh 
A. Correlation of Serum Free Carnitine with Serum 
Ferritin and Vitamin C Levels in Type II Diabetic 
Men. Iran J Public Health 2013; 42(7): 767–774.

14-	 Kim NH, Oh JH, Choi KM, Kim YH, Baik SH, Choi 
DS, Kim SJ. Serum ferritin in healthy subjects and 
type 2 diabetes mellitus. Yonsei. Med. J 2000; 
41(3):387-92.

15-	 Huang J, Simcox J, Mitchell TC, Jones D, Cox J, et 
al. Iron regulates glucose homeostasis in liver and 
muscle via AMP-activated protein kinase in mice. 
FASEB J (2013); 27: 2845-2854.

16-	 Bugianesi E, Manzini P, D’Antico S, Vanni E, 
Longo F, Leone N, et al. Relative contribution of 
iron burden, HFE mutations and insulin resistance 
to fibrosis in nonalcoholic fatty liver. Hepatology 
2004; 39:179-187.

17-	 Mario A. Miranda,Celine L. St Pierre, Juan F. 
Macias-Velasco, Huyen Anh Nguyen, Heather 
Schmidt, Lucian T. Agnello,  Jessica P. Wayhart, 
Heather A. Lawso. Dietary iron interacts with 
genetic background to influence glucose 
homeostasis. Nutrition & Metabolism 2019; 16 (1).

18-	 Tagi VM, Giannini C, Chiarelli F. Insulin Resistance 
in Children. Front Endocrinol (Lausanne). 2019; 
10: 342.

19-	 Zhao Z. Iron and oxidizing species in oxidative 
stress and Alzheimer’s disease. Aging Med (Milton) 
2019; 2(2): 82–87.

20-	 Phaniendra A, Jestadi DB, Periyasamy L. Free 
radicals: properties, sources, targets, and their 
implication in various diseases. Indian J Clin 
Biochem 2015; 30(1):11-26. 

21-	 Fernandez-Real JM, Lopez-Bermejo A, Ricart W. 
Iron stores, blood donation, and insulin sensitivity 
and secretion. Clin. Chem 2005; 51:1201-5.

22- Fernandez-Real JM, Lopez-Bermejo A, Ricart W. 
Cross-talk between iron metabolism and diabetes. 
Diabetes 2002; 51:2348–54.


