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Abstract: It seems that defects on micro-minerals levels have an etiologic role involved in type 1 diabetes mellitus pathogenicity. 
The aim of our study were to evaluate the serum levels of zinc and iron and investigate their possible relationship between these 
biochemical parameters with demographic conditions and glycemic control in patients with type 1 diabetes mellitus disorder. In this 
case-control based study , 68 female with type 1 diabetes mellitus with a mean age of 52.2 ± 2 as case group and 122 healthy women 
as a control group with a mean age of 49/4 ± 3/2 were investigated .for biochemical analysis ,10 mL fasting venous blood sample 
were obtained from each subjects. FBS (fasting blood glucose), fructosamine (glycemic control parameter) were determined 
(spectrophotometry method, (pars azmoon, Iran), nitroblue tetrazoline method respectively).serum zinc level with colorimetric 
method (Biorex-UK) and serum iron with photometric method (pars azmoon, Iran) were determined. Statistical analysis using SPSS 
software performed. Significant levels considered as P < 0.05. According to this study there is statistically significant difference 
between serum levels of iron and zinc in patients with type 1 diabetes compared to controls .indeed serum level of iron and zinc had 
lower level in patient group toward controls. In patients group, there are a positive correlation between age and decreased level of 
serum zinc (P < 0.05). Also there was a significant negative correlation between the glycemic control status and serum zinc. Other 
studied parameters concluded BMI (body mass index), Weight and height have not significant difference between groups. The 
decrease in serum iron and zinc level in women with type 1 diabetes may be related to low dietary intake or increased excretion of 
micro minerals or the presence of confounding factors that require more extensive intervention studies to confirm it. 
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1. Introduction 

TIDM.1 (diabetes mellitus type I) or Insulin 

dependent diabetes, is an auto immune disease from 

Multi factorial interaction arising such as immune 

system, genetics and environments [1]. In fact, its 

property is distraction of B cells with presence of 

                                                           
Corresponding author: Mahshid Mohammadian, Ph.D., 

research fields: biochemistry, pharmacology, cellular and 
molecular biology. E-mail: 
mohammadian_mahshid1365@yahoo.com. 

antibody against Islets of Langerhans cells, GADA 

(glutamic and decarboxylase-65) and IAA (tyrosine 

phosphatase) [2-5]. 

Patients with TIDM: are likely to get other 

Autoimmune and metabolic disorders and effects on 

their prognosis Trace elements are part of essential 

nutritious materials that is necessary in little amount 

for body with various metabolic actions. These 

elements including metals such as Iron, Copper, Zinc, 

Manganese, Magnesium and Vanadium. Trace 
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elements are necessary for appropriate growth and 

development and correct physiologic work of organs 

[6-11]. 

Changes in metabolism of these elements may 

change glycemic condition that in some cases these 

problems exacerbate complications of diabetes or 

adverse effects of uncontrolled disease. 

It seems defects of micro minerals are an etiologic 

factor for T1DM or is caused by the disease [12]. Fe 

(Iron) is a mineral material necessary for the 

production of important functional proteins such as 

hemoglobin and myoglobin which have a vital role in 

the transfer of oxygen molecules. The part of the Iron 

in the bloodstream is transferred in to the cell by a 

glycoprotein molecule called transferrin [13, 14]. That 

according to many studies serum Iron level changes is 

observed in patients with diabetes [15, 16]. 

The Zn (Zinc) is an essential nutritious material 

which have a role in the function of hundreds of 

enzymes as well as in the metabolism, secretion and 

activity of insulin as effective antioxidant [17, 18]. In 

most cases symptoms of Zinc deficiency in not 

appeared [19]. 

Due to the lack of Zinc storage, it is essential to 

daily consumption and access at cell to it is regulated 

Zinc is considered in metabolic diseases (e.g. Insulin 

resistance, metabolic syndrome, diabetes mellitus) 

because of the two major reasons : first, its role in the 

stability at insulin hexamer [20, 21]. And storing 

hormone in the pancreas and secondly its role as 

antioxidants in oxidative stress that are the main 

causes of the onset and progression of insulin 

resistance and diabetes [22-24]. By reducing the 

intracellular Zinc, insulin secretion decreases, 

resulting in increased glucose levels thus Langerhans 

islet cells are susceptible to injuries. Another factor 

that may Zinc reduction in diabetic patients is 

decreasing in Zinc absorption due to consumption of 

white meat instead of red meat (to reduce the 

absorption of saturated fatty acid). Evaluation at 

microelements such as Iron and Zinc in patients with 

diabetes is a significant issue that can affect the 

disease process and the issues involved in the disease. 

These effects can be evaluated by examining the 

glycemic status in the patients. 

According to the importance of improving glycemic 

status to reduce the risk of late complication of 

diabetes and keep blood sugar levels within the 

normal range or close to normal, it is essential to 

assess the performance of glucose control quickly and 

accurately [25, 26]. 

Fructoseamine (glycemic plasma proteins) 

assessment as glycemic control for T1DM patients 

applicated as answer to changes in blood glucose. 

Fructoseamine levels and HbA1c (glycosylated 

hemoglobin) are appropriate indicators for estimating 

blood glucose and diabetes complications. Therefore, 

in this study we reviewed Iron and Zinc micromineral 

elements and glycemic control status and the 

relationship between them in elderly woman with 

T1DM. 

2. Materials and Methods 

In this case-control study concluded 68 female 

patients with type I diabetes were referenced to aria 

medical laboratory located in sanandaj city with a 

mean age of 52.2 ± 2 as a patient group and 122 

healthy woman as a control group with average age 

49.4 ± 3.2 were considered . 

After clinical examination and diagnosis at diabetic 

patients fasting venous blood was collected for 

laboratory examinations by clinical consultant. 

From every patient 10 mL of blood sample were 

taken. Five ml was poured in to the tube containing 

EDTA anticoagulant and five milliliters was poured in 

to the non-contained anticoagulant tube to obtain 

serum. Isolation of serum from clot sample within a 

maximum of one hour after sample taking with 

centrifuges was done and after that serum specimens 

were stored at −20 ℃ until use. 

In order to evaluate serum Iron level, pars azmoon 

Iron kit by the photometric method (using Ferene) 
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were utilized. 

Fasting blood glucose by using glucose 

oxidase-parse Asmoon kit based on photometric 

method was measured. Serum zinc via Biorex-UK kit 

with colorimetric method assayed. 

Fructoseamine test is based on measurement of 

glycosylated proteins in serum and since Albumin is 

the major protein in serum, this test can indicate level 

of glycated albumin in the body. Half life of albumin in 

the blood is about 20 days and that for plasma 

fructoseamin levels may indicate average blood 

glucose changes in 2-3 weeks. This test can show 

recent rapid changes in blood sugar in response to 

treatment or regiment therapy in diabetics within 2-3 

weeks. 

So in short term studies Fructoseamine test is 

preferred than test determining A1C amount. Therefore 

in this study Fructoseamine parameter was measured. 

Fructoseamine were assessed by Nitro-blue Tetrazulyn. 

The results were analyzed with the manufacturer's 

normal values.  

For statistical analysis the results were used in order 

to compare quantitative parameters of the study in 

patient group with control group, version 21 Spss 

software and independent T-test method were used. 

Results are show as mean± standard deviation. 

Significance level is considered > 0.05.  

3. Results  

Demographic and biochemical characteristics of a 

T1DM patients population (mean age (52.2 ± 2)) 

compared to healthy subjects (mean age (49.4 ± 3.2)) 

were presented in Table 1. 

The mean serum Iron, Zinc and parameters of 

glycemic control (fasting plasma glucose and 

fructoseamine in two group of patient and control are 

shown in Table 2. 

Based on results Serum Iron level in patients with 

T1DM was significantly lower than control group. In 

analysis using T-test, there was statistically significant 

difference  between  the two  groups  (P < 0.05). Mean 
 

Table 1  Demographic parameters comparison in patient 
and control groups.  

Parameters 
*Patients N = 
68 

*Controls 
N=122 

P value 

BMI (Kg/m2)27.9 ± 3.4 26 ± 2.4 P < 0.05 

Weight (Kg) 75 ± 6.2 69 ± 9.1 P < 0.05 

Height (m) 156 ± 8.7 161 ± 7.2 P < 0.05 

Age (year) 52.2 ± 2 49.4 ± 3.2 P < 0.05  

BMI: Body mass index.  
*Data presented as mean ± standard deviation.  
 

Table 2  Biochemical parameters comparison between the 
two group of patient and control.  

Parameters 
*Patients  
 N = 68 

*controls N = 
122 

P value 

Iron mg/dl 102.92 ± 36.1 129.01 ± 41.8P < 0.05 

Zinc mg/dl 
116.03 ± 
37.51 

89.81 ± 11.90P < 0.05 

FBS mg/dl 160.2 ± 4.6 78.9 ± 9.1 P < 0.05 
Fructoseamine 
µmol 

529.3 ± 28.7 320 ± 6.1 P < 0.05 

FBS: Fasting blood sugar.  
*Data presented as mean ± standard deviation.  
 

serum Zinc level in patient and control groups. After 

checking serum Zinc levels in patients with type 1 

diabetes, there was significant lower zinc level in 

compared to control group (P < 0.05). 

In Pearson correlation analysis results shown 

positive relationship between age and decreased Zinc 

level in this study (P < 0.05). The test did not show 

correlation between the age and other parameters (P > 

0.05). Our data shown negative relationship between 

glycemic control parameters (fructoseamine and 

fasting blood sugar level) and serum Zinc level in 

patient with type 1 diabetes (P < 0.05). Result showed 

there is a relationship between smoking and decrease 

serum levels of Iron and Zinc in diabetic women. 

4. Discussion 

In this study patients with type 1 diabetes in 

compared to control group (healthy volunteer) were 

surveyed. In study of Mean age, mean weight and body 

mass index there were no significantly different 

between two groups. 

The result of this study shown that serum levels of 

trace elements Zinc and Iron in patients with type 1 

diabetes have a significant difference compared to 
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control group. The serum levels of Iron and Zinc in the 

T1DM group had significant lower levels. 

In fact it can be said that may result of difference in 

dietary Zinc intake in T1DM patients compared with 

non-diabetics. In addition to reduced intake, in case of 

zinc increased urine repulse in T1DM patients can be 

considered. On the other hand due to interference 

mechanisms of absorption, may be the absorption of 

Zinc and iron is influenced by each other. 

Since reduced amounts of both elements in our study 

were reported, there are no alignment with other 

studies in this case. 

The result of our study indicated that there is a 

significant negative correlation between the parameters 

of glycemic control (fructosamin and fasting blood 

sugar level) and serum Zinc levels in patients with 

T1DM. In fact in patients with poor glycemic control 

Zinc levels had lower level. In converse patients with 

good glycemic glycemic control have higher Zinc 

levels (P < 0.05). It is worth noting vegetarian diets and 

limited or unhealthy diet can cause effective change in 

the level of trace element such as Zinc and Iron. 

Due to the impact of these factors on giving disease 

prevention and treatment strategies to reduce this 

problem in T1DM patient or even the role of their 

deficiencies in the etiology of T1DM can be noted that 

both issues are important. 

Results obtained from statistical tests showed that in 

patient group, there is a positive correlation between 

age and Zinc level reduction. There was no significant 

correlation between studied parameters was considered 

in Iron status. The population of our study was from 

middle-aged and elderly women with T1DM, and 

should be considered that with aging, basal metabolism 

is reduced. This issue causes reduced absorption of 

microelements such as Zinc. 

We can also acknowledge that this reduced level in 

zinc and iron level in patient group may be due to 

diminution in physical activity, poor and unhealthy diet 

in the case. For these reasons, dietary patterns will be 

changed at older ages [26, 27] in this regard using of 

various and complete regimes for these people may 

have appropriate consequences in the modification of 

decreased patterns of essential element such as Iron and 

Zinc. Depending on the type of participants in the study, 

confounded factors and Iron reducing factors, more 

Iron loss in women can be based on physiological 

principles mentioned. 

However, further studies may able to answer more 

explicit to changes in Zinc and Iron in serum. In fact, 

the status of minerals in diabetic patients required 

clinical and extensive studies. 

5. Conclusions 

According to this study there is statistically 

significant difference between serum levels of iron 

and zinc in patients with type 1 diabetes compared to 

controls .indeed serum level of iron and zinc had 

lower level in patient group toward controls. In 

patients group, there are a positive correlation between 

age and decreased level of serum zinc (P < 0.05). Also 

there was a significant negative correlation between 

the glycemic control status and serum zinc. Other 

studied parameters concluded BMI (body mass index), 

Weight and height have not significant difference 

between groups. The decrease in serum iron and zinc 

level in women with type 1 diabetes may be related to 

low dietary intake or increased excretion of micro 

minerals or the presence of confounding factors that 

require more extensive intervention studies to  

confirm it. 
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