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Determination of Serum Selenium in Patients with Type II Diabetes Mellitus
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Abstract: Oxidative stress reduces insulin secretion and increases insulin resistance in some experimental
models and may thus play a causal role in the pathogenesis of diabetes. The purpose of this study was to
examine the relationship between serum selenium levels in serum of patients with Type II Diabetes Mellitus and
healthy control treatments. Total of 47 diabetic patients (27 male, 20 female) with mean age of 55.6 ± 6.6 years
were recruited into the study. Control group was composed of 33 healthy volunteers (17 male and 16 female)
with mean age of 47.7±9.5 years. In addition to the aforementioned parameters, levels of fasting blood glucose
and percentage of HbAIC levels were determined in diabetic patients and controls. The results indicated that
selenium levels reduced meaningfully in diabetic patients. Reduction in Se levels was probably due to
antioxidant effect of this trace element. Supplementation of Se as an antioxidant into the daily diets of diabetic
patients will enhance the power of antioxidant defence systems.
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INTRODUCTION While superoxide radicals are cleaned by enzymatic

Oxidative stress is caused by a relative overload of radicals in organisms. Glutathione is a very important non-
oxidants like reactive oxygen species. This impairs cellular enzymatic antioxidant. Selenium, functioning as part of
functions and contributes to the pathophysiology of glutathione peroxidase, has been recognized as a cellular
many diseases. Evidence has accumulated suggesting antioxidant in addition to its protecting function against
that diabetic patients are under oxidative stress and that heavy metal toxicity [5, 12, 13].
complications of diabetes seem to be partially mediated by Selenium has an important role in vitamin E
oxidative stress [1-3]. metabolism and is required for normal pancreatic

Diabetes mellitus is a disorder with late complications functions. It is needed for absorption of lipids and vitamin
including cardiovascular disease, nephropathy, E. In addition, selenium serves the role keeping vitamin E
neuropathy and retinopathy which severely affect the within lipids [8, 14].
quality of life [4]. There are intrinsic enzymatic and non-enzymatic

Although there are several reports on complications antioxidants detoxifying mechanisms that decrease
of diabetes, pathophysiology of these complications are reactive oxygen species concentration in human body.
still needed to be deciphered [5]. Selenium and glutathion are some of the major non-

Free radicals are produced as a result of enzymatic antioxidants in the body [15]. Therefore, the
glycosylation of several proteins including hemoglobin idea of using antioxidant to prohibit development of
(Hb) by non-enzymatic mechanisms [6, 7]. diabetes as well as its complications and/or treat diabetic

Since free radical production is increased whereas patient is getting more attention than ever [9, 1, 16].
capacity of antioxidant systems is reduced in diabetes, it Although there are studies reporting serum or plasma
has been proposed that diabetic patients may require level of selenium in diabetic patients, results from different
more antioxidants compared to healthy  individuals  [8,  9]. groups are rather contradictory. Studies focusing on

Since effects of free radicals in diabetes are now involvement of selenium in diabetic patients are rather
documented, it has been proposed to use antioxidants to limited. Therefore, the present study was designed to
block formation of free radicals and hence prevent determine and evaluate changes in level of selenium, in
development of diabetes [6, 10, 11]. patients with type 2 diabetes and healthy subjects.

dismutation, compounds know as antioxidants clean free
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MATERIALS AND METHODS

Total of 67 patients (27 males and 20 females) who
were diagnosed with type 2 diabetes mellitus in Central
Medical Diagnosis Laboratory of Yazd in Iran Associated
with Shahid Sadoughi Medical University participated in
the study. The average age of diabetic patients was 55.6
(± 6.6) years and who were free of clinical symptoms of
neuropathy, retinopathy and nephropathy. Control group
consisted of 33 healthy volunteers (17 males and 16
females) whose mean age were 47.4 years (± 9.5 years). 

All patients who participated in the study signed a
consent statement in accordance with the requirements of
Shahid Sadoughi Medical University Laboratory research
ethics.

Venous blood samples were withdrawn after an
overnight fasting from patients and controls. Fasting
blood glucose level were determined by a commercial kit
(Glucose liquicolor, GOD-PAP Method Germany) by auto
analyzer (BT 3000 UK). Percentage of HbAIC levels were
determined by a chromatography method auto analyzer
(ECOM 6125 UK). The selenium concentration in serum
were measured by the fluorometric method of Watkinson
[17].

Samples were wet digested overnight by a nitric acid
/ perchloric acid mixture. 2, 3 diaminonaphthalene (DAN)
was used as a complexing reagent and cyclohexan as the
extracting solvent for the Se-DAN complex formed.

The fluorescence was measured (excitation at 366 nm
and emission at 544 nm) using Hitachi F-4010 fluorescence
spectrophotometer. The fluorimetric method is considered
to be a very sensitive method [17, 18]. 

Statistical analysis was carried out using SPSS 13.0.
The data obtained are expressed as means ± SD.
Student’s t-test and Pearson test were used to determine
whether differences between the means were significant,
with P<0.05 taken as the significance level.

RESULTS AND DISCUSSION

Demographic features of diabetic patients and
controls are summarized in table 1. 

Fasting blood glucose, percentage of HbAIC and
selenium levels are given in table 2.

Comparing the fasting blood glucose and percentage
of HbA1C between control and diabetic patients, there
was a two fold increase of the two parameters in diabetic
patients (P<0.005). On the other hand level of selenium is
observed to be significantly reduced in diabetic patients
(P<0.005) compared to the control. Moreover there is a
negative correlation between percentage of HbA1C and
Se (P<0.005).

Table 1: Demographic features of diabetic patients and controls.

Controls Diabetic Patients

Number of subject (n) 33 47

Age (Year) 46.44±9.5 55.6±6.6

Sex (M/F) M:17, F:16 M:27, F:20

Oral antidiabetic usage ----------------- 90%

(Metformin and Glybenclamide)

Insulin usage ----------------- 10%

Table 2: Comparison of fasting blood glucose, HbAIC and Se by means of

t-test (Values are means±SD)

Number of subjects(n) Control n=33 Diabetic Patients n=47

Glucose (mg/dl) 90.12±13.54* 186±40.78*

Percentage HbA1C 5.51±1.57* 9.45±1.23*

Selenium (ppb = ng/ml) 67.9±5.8* 87±5.5*

*Significant at the 5% level compared to the control

Elevated extra and intra-cellular glucose
concentration results in an oxidative stress [12, 19]. When
diabetic complications are developed, an increase in
oxidative damage and subsequently emaciation of
antioxidant defence systems is observed [20].

Changes in oxidant and antioxidant systems are
related with duration of disease and become more
important as complications develop. Finding of several
studies demonstrated that overproduction of peroxides
along with emaciation of antioxidant defense systems
cause oxidative damage and these events in type 2
diabetic patients are observed in an earlier stage, before
diabetic complications develop [17, 19, 21].

Results of selenium levels in blood, plasma and serum
levels of patients with type 2 diabetes mellitus are
contradictory.

Although glucose itself can initiate oxidative stress,
deficiency of essential trace elements such as selenium
may exacerbate this oxidative stress in diabetic rats [18,
22].

While  in  the  current  study  selenium  levels
decreased  significantly  in  diabetic  patients,  other
studies reported serum selenium levels of diabetic
patients to have increased, decreased or remained
unchanged compared to control [23-25]. Significant
reductions in the levels of selenium are indicators of
metabolic response to oxidative stress in patients with
type 2 diabetes.

The results of the study indicate that there is a direct
relationship between fasting blood glucose, percentage of
HbA1C and the reverse relationship with selenium levels
in diabetic patient. 
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In conclusion, the diet of diabetic patients should Dependent and Noninsulin-Dependent Diabetes
contain recommended daily allowance of selenium to Mellitus. European Journal of Clinical Investigation,
allow non-enzymatic as well as enzymatic antioxidant 27(6): 484-490.
systems to respond to the oxidative stress observed in 12. AI-Saleh, I.A. and I. AI-Doush, 1997. Selenium Levels
diabetic patients. in Wheat Grains Grown in Saudi Arabia. Bull Environ
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