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Abstract

v

To our knowledge, this study is the first indicat-
ing the effects of selenium supplementation on
metabolic status of patients with type 2 diabetes
mellitus (T2DM) and coronary heart disease (CHD).
This study was conducted to evaluate the effects of
selenium supplementation on metabolic profiles,
biomarkers of inflammation, and oxidative stress
of patients with T2DM and CHD. This randomized,
double-blind, placebo-controlled trial was per-
formed among 60 patients with T2DM and CHD
aged 40-85 years. Participants were randomly
divided into 2 groups. Group A received 200ug
selenium supplements (n=30) and group B
received placebo per day (n=30) for 8 weeks. Fast-
ing blood samples were taken at the beginning of
the study and after 8-week intervention to quan-
tify metabolic profiles. After 8 weeks, compared
with the placebo, selenium supplementation
resulted in a significant decrease in serum insulin
levels (-2.2+4.6 vs. +3.6+8.4ulU/ml, p=0.001),

homeostasis model of assessment-insulin resist-
ance (HOMA-IR) (-0.7+1.3 vs.+0.9+2.4, p=0.004),
homeostatic model assessment-beta cell function
(HOMA-B) (-7.5+17.2 vs. +15.1+34.5, p=0.002)
and a significant increase in quantitative insulin
sensitivity check index (QUICKI) (+0.01+0.03 vs.
-0.01£0.03, p=0.02). In addition, patients who
received selenium supplements had a significant
reduction in serum high-sensitivity C-reactive
protein (hs-CRP) (-1372.3+2318.8 vs. -99.8%
1453.6ng/ml, p=0.01) and a significant rise in
plasma total antioxidant capacity (TAC) concentra-
tions (+301.3+400.6 vs. —127.2+428.0mmol/l,
p<0.001) compared with the placebo. A 200ug/
day selenium supplementation among patients
with T2DM and CHD resulted in a significant
decrease in insulin, HOMA-IR, HOMA-B, serum
hs-CRP, and a significant increase in QUICKI score
and TAC concentrations.

Supporting Information for this article is available
online at http://www.thieme-connect.de/products

Abbreviations

v

CHD Coronary heart disease
FPG Fasting plasma glucose
GSH Glutathione

HOMA-IR Homeostasis model of assessment-
estimated insulin resistance

HOMA-B Homeostasis model of assessment-
estimated b cell function

hs-CRP High-sensitivity C-reactive protein

MDA Malondialdehyde

NO Nitric oxide

QUICKI Quantitative insulin sensitivity check
index

TAC Total antioxidant capacity

T2DM Type 2 diabetes mellitus

Introduction

v

Coronary heart disease (CHD) is a main cause of
morbidity and mortality in patients with type 2
diabetes mellitus (T2DM) [1]. In patients with
T2DM, there is an increased risk of poor progno-
sis after cardiovascular (CV) events and a higher
risk of mortality at similar levels of coronary
artery disease compared with patients without
diabetes [2,3]. Hyperglycemia and impaired
insulin metabolism are the main players in the
development of atherosclerosis and its abnor-
malities [4]. Elevated circulating levels of triglyc-
erides and VLDL-cholesterol in T2DM may
contribute to the development of metabolic com-
plications of obesity, including nonalcoholic fatty
liver disease, cardiovascular dysfunction, and
stroke [5]. In addition, previous studies have
reported that metabolic abnormalities results in
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overproduction of free radicals and reactive oxygen species
(ROS), which in turn play an important role in precipitating dia-
betic vascular disease [6-8].

Various nutritional factors such as magnesium, folic acid, vita-
mins By, and Bg, and polyunsaturated fatty acids (PUFAs) appear
to be significantly beneficial for patients with T2DM and CHD
[9,10]. There is scarce information on the beneficial effects of
selenium supplementation on metabolic status in patients with
T2DM and CHD and the results are inconsistent. Few prospective
studies suggest that circulating levels of low selenium is a risk
factor for cardiovascular disease [11,12]. However, a randomized
clinical trial showed no effect of selenium supplementation
(200pg daily) during 7.6 years of follow-up on the primary pre-
vention of cardiovascular disease [13]. Current data support the
beneficial effect of selenium in carbohydrate, fat metabolism
and inflammation, and oxidative stress. In a study, Valenta et al.
[14] observed that high-dose selenium supplementation for 14
days (1000ug on day 1 and 500ug/day on days 2-14) signifi-
cantly decreased C-reactive protein (CRP) levels in patients with
systemic inflammatory response syndrome (SIRS)/sepsis. In
addition, our previous study among patients with polycystic
ovary syndrome (PCOS) had demonstrated that 200 ug/day sele-
nium supplementation for 8 weeks had beneficial effects on
insulin metabolism parameters, triglycerides, and VLDL-choles-
terol concentrations, while it did not affect fasting plasma glu-
cose (FPG) and other lipid concentrations [15]. However, no
significant change in high-sensitivity C-reactive protein (hs-
CRP) concentrations was seen among centrally obese women
who received 200 g selenium supplements for 6 weeks [16].
Selenium intake may reduce insulin resistance through inhibit-
ing the expression of cyclooxygenase (COX)-2 and P-selectin
[17]. Beneficial effects of selenium supplementation on inflam-
matory factors may be mediated by inhibiting the activation of
NF-kappa B by modulating selenoprotein genes expression [18].
Overall, limited data are available indicating the effects of sele-
nium supplementation on metabolic status of patients with
T2DM and CHD. Therefore, we hypothesized that selenium sup-
plementation might affect metabolic profiles, biomarkers of
inflammation, and oxidative stress among patients with T2DM
and CHD. The aim of this study was to examine the effects of
selenium supplementation on metabolic status among patients
with T2DM and CHD.

Subjects and Methods

v

Participants

The study population consisted of patients with T2DM and CHD
recruited from the medical outpatient clinic affiliated to Kashan
University of Medical Sciences (KUMS), Kashan, Iran between
July-September 2014. In the present study, for estimating the
sample size, we used a randomized clinical trial sample size for-
mula where type one (a) and type 2 (B) error were 0.05 and 0.20
(power=80%), respectively. According to a previous trial [16], we
used 0.40 as SD and 0.30 as the change in mean (d) of the home-
ostasis model of assessment-insulin resistance (HOMA-IR) as
main variable. Based on this, we needed 25 subjects in each
group. In the current study, we used HOMA-IR variable to esti-
mate sample size because the largest sample size was obtained
when this variable was used. Therefore, the sample size obtained
based on this variable covered the required sample size for all
other variables. Considering 5 dropouts in each group, the final

sample size was determined to be 30 patients in each group.
T2DM patients aged 40-85 years and with stable CHD were
included in the current study. Diagnosis of T2DM was performed
according to the criteria of American Diabetes Association [19]:
patients who have one of the following criteria were considered
as T2DM: FPG >126 mg/dl, blood sugar (BS) 2-h pp >200mg/d],
and HbA1c 26.5%. In addition, patients who have one or more of
the following criteria was considered as stable CHD: record of
myocardial infarction, document of at least 50% stenosis in one
or more coronary vessels upon cardiac catheterization evaluated
by angiography, document of exercise-induced ischemia by
treadmill electrocardiogram or nuclear perfusion stress imag-
ing, and a history of coronary revascularization [19]. Patients
with one of the following conditions were excluded in the pre-
sent study: smokers, intake of selenium or antioxidant supple-
ments within the last 3 months, an acute myocardial infarction
within the past 3 months, cardiac surgery within the past 3
months, and significant renal failure or liver failure. All proce-
dures were done according to the ethical standards of the
responsible committee and the Helsinki Declaration. The ethical
committee of KUMS confirmed the trial and informed consent
was obtained from all patients. The trial was registered in the
Iranian website (www.irct.ir) for registration of clinical trials
(IRCT code: IRCT201407015623N22).

Study design

At the beginning of the study and after stratification for pre-
intervention BMI (<25 and > 25 kg/m?) and age (<60 and >60y),
patients with T2DM and CHD were divided into 2 groups ran-
domly. Group A received 200ug daily selenium supplements as
tablet (20 females and 10 males: n=30) and group B placebo (20
females and 10 males: n=30) daily for 8 weeks after dinner for
the same period. Due to the lack of evidence about the appropri-
ate dosage of selenium and the duration of intervention for
patients with T2DM and CHD, we used the above-mentioned
dose of selenium and the duration of intervention based on a
previous study in patients with PCOS [20]. As the prevalence of
metabolic syndrome (MetS) including T2DM and CHD is more
common in the age of higher than 40 years, we selected 40-85
years old in the current study. Selenium supplements and its
placebos (cellulose) were provided by Nature Made Pharmaceu-
tical Company (California, USA) and Barij Essence Pharmaceuti-
cal Company (Kashan, Iran), respectively. Furthermore, selenium
supplements and placebos were in the same form of package
and the patients and researcher were not aware of the content of
the pack until the end-of-intervention. Random assignment was
done by the use of computer-generated random numbers. Rand-
omization and allocation were hidden from the researcher and
patients until the main analyses were completed. A trained
nutritionist at cardiology clinic did the randomized allocation
sequence, enrolled patients, and assigned patients to interven-
tions. At the beginning of the study, patients were requested to
preserve their regular diet and levels of physical activity
throughout the trial period. The use of selenium supplements
and placebos throughout the study was checked through by ask-
ing participants to bring the medication containers. To increase
the compliance, all patients received short messages on their cell
phones to take the supplements each day. All participants pro-
vided 3 dietary records (2 week days and 1 week end) and 3
physical activity records to make sure that they maintained their
usual diet and physical activity during intervention. Both die-
tary and physical activity records were obtained at week 2, 4,
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and 6 of intervention. Physical activity was described as meta-
bolic equivalents (METs) in hours per day. To calculate the METs
for each patients, we multiplied the times (in hour per day)
reported for each physical activity by its related METs coefficient
by standard tables [21]. Dietary intakes of participants at men-
tioned weeks were assessed by means of 3-day dietary records.
To obtain nutrient intakes of patients according to 3-day food
record, Nutritionist IV software (First Databank, San Bruno, CA)
adjusted for Iranian food pattern was used.

Assessment of anthropometric measures

Weight (Seca, Hamburg, Germany) was determined at the begin-
ning of the study and after 8-week intervention in cardiology
clinic by a trained nutritionist. Body weight was assayed with-
out shoes in a minimal clothing condition by the use of a digital
scale to the nearest 0.1kg. Height (Seca, Hamburg, Germany)
was determined by a nonstretched tape measure to the nearest
0.1 cm. BMI was determined as weight in kg divided by height in
meters squared.

Outcomes

As markers of insulin metabolism and CRP are the most impor-
tant variable in patients with T2DM and CHD, we considered
markers of insulin metabolism and hs-CRP as primary outcomes
in the current study. Secondary outcomes were lipid profiles,
nitric oxide (NO), and biomarkers of oxidative stress. Fasting
blood samples (10mL) were collected at the beginning of the
study and 8 weeks after the intervention at Kashan reference
laboratory in an early morning after an overnight fast. Blood
samples were immediately centrifuged (Hettich, Tuttlingen,
Germany) at 3500rpm for 10 min to separate serum. FPG and
serum lipid profiles were also quantified on the day of blood col-
lection. The samples were then stored at —80°C before final
analysis at the KUMS reference laboratory. Serum insulin con-
centrations were assayed by ELISA (Monobind, California, USA).
The intra- and inter-assay CVs for serum insulin were 3.0 and
5.4%, respectively. HOMA-IR, B-cell function (HOMA-B), and the
quantitative insulin sensitivity check index (QUICKI) were
determined according to suggested formulas [22]. Commercial
kits were used to measure FPG, serum triglycerides, VLDL-,
total-, LDL-, and HDL-cholesterol concentrations (Pars Azmun,
Tehran, Iran). All inter- and intra-assay CVs for FPG and lipid
profiles measurements were less than 5%. Serum hs-CRP con-
centrations were determined by ELISA kit (LDN, Nordhorn, Ger-
many) with intra- and inter-assay CVs of 2.5 and 4.6%,
respectively. The plasma NO concentrations were determined
using the Giess method modified by Tatsh et al. [23]. Plasma TAC
concentrations were determined by the use of ferric reducing
antioxidant power (FRAP) developed by Benzie and Strain [24],
total glutathione (GSH) by the method of Beutler et al. [25], and
malondialdehyde (MDA) concentrations by the thiobarbituric
acid reactive substances (TBARSs) spectrophotometric test [26].

Statistical methods

In the current study, we used Kolmogrov-Smirnov test to deter-
mine the normal distribution of variables. The intention-to-
treat (ITT) analysis of the primary study end-point was done for
all the randomly allocated participants. Missing data from
dropped out participants were imputed using the method of
“Last Observation Carried Forward (LOCF)”. To detect differences
in general characteristics, macro- and micronutrient intakes
between the 2 groups, independent samples Student’s t-test was

Endocrine Care E

used. Pearson Chi-square test was used for comparison of cate-
gorical variables. To identify within-group differences (baseline
and end-of-trial), paired-samples t-tests was used. To determine
the effects of selenium supplementation on markers of insulin
metabolism, lipid concentrations, biomarkers of inflammation
and oxidative stress, we used 2-factor repeated measures
ANOVA, where treatment by time interactions were tested by
using Pillai’s trace. To evaluate if the magnitude of the change in
dependent variables depended on baseline values, age and base-
line BMI, we adjusted all analyses for baseline values, age and
baseline BMI to avoid potential bias. These analyses were also
done using 2-factor repeated measures ANOVA. A p-value
of <0.05 was considered statistically significant. All statistical
analyses were done using the Statistical Package for Social Sci-
ence version 17 (SPSS Inc., Chicago, IL, USA).

Results

v

At the screening visit, 550 persons were screened. A total of 490
subjects among the 550 screened persons were excluded from
the first visit (Suppl. Fig. S1). In the present study, among
patients in the selenium group, 3 persons [withdrawn due to
personal reasons (n=3)] and in the placebo group, 3 individuals
[withdrawn due to personal reasons (n=3)] did not complete
the trial. Finally, 54 participants [selenium (n=27) and placebo
(n=27)] completed the trial. However, as the analysis was based
on ITT principle, all 60 patients (30 in each group) were included
in the final analysis. On average, the rate of compliance in our
study was high, such that higher than 90% of tablets were taken
throughout the study in both groups. No side effects were
reported after selenium supplementation in patients with T2DM
and CHD throughout the study.

Mean age and height of study participants were not statistically
different between selenium and placebo groups. Baseline
weight, BMI, and METs as well as their means before and after
8-week intervention were not significantly different comparing
the 2 groups (Suppl. Table S1).

Based on the 3-day dietary records obtained throughout the
intervention, no significant difference was observed between
the 2 groups in terms of dietary intakes of energy, carbohy-
drates, proteins, fats, saturated fatty acids (SFAs), polyunsatu-
rated fatty acids (PUFAs), monounsaturated fatty acids (MUFAs),
cholesterol, total dietary fiber (TDF), selenium, magnesium,
manganese, and zinc (Suppl. Table S2).

After 8 weeks, compared with the placebo, selenium supplemen-
tation resulted in a significant decrease in serum insulin levels
(-2.2+4.6 vs. +3.6£8.4ulU/ml, p=0.001), HOMA-IR (-0.7+1.3
vs. +0.9+2.4, p=0.004), HOMA-B (-7.5£17.2 vs. +15.1£34.5,
p=0.002) and a significant increase in QUICKI (+0.01+0.03 vs.
-0.01+0.03, p=0.02) (c Table 1). In addition, patients who
received selenium supplements had a significant reduction in
serum hs-CRP(-1372.3+£2318.8 vs.-99.8£1453.6ng/ml, p=0.01)
and a significant rise in plasma TAC concentrations (+301.3+400.6
vs. —127.2+428.0mmol/l, p<0.001) compared with the placebo.
Our findings revealed no significant changes in FPG, lipid con-
centrations, plasma NO, GSH, and MDA. Within-group changes
demonstrated significant reductions in serum insulin concen-
trations (p=0.01), HOMA-IR (p=0.009), HOMA-B (p=0.02), hs-
CRP (p=0.003), NO (p=0.007) and a significant rise in plasma
TAC concentrations (p<0.001) in the selenium group. In addi-
tion, within-group changes revealed a significant increase in
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Table 1 Metabolic profiles, inflammatory factors, and biomarkers of oxidative stress at baseline study and 8 weeks after the intervention in patients with

T2DM and CHD.

Placebo group (n=30)

Selenium group (n=30)

Wko Wk8 Change Wko Wk8 Change p-Value®
FPG (mg/dI) 133.9+£48.5 126.6+£52.5 -7.3%£35.3 124.2+£61.5 122.0+66.0 -2.2+58.5 0.69
Insulin (plU/ml) 11.8£7.3 15.4+10.0* 3.6+8.4 13.5+£6.9 11.3+5.6* -2.2+4.6 0.001
HOMA-IR 3.9+3.0 4.8+3.5 0.9+2.4 3.9+2.6 3.2+2.1* -0.7+1.3 0.004
HOMA-B 31.3+22.4 46.4+42.2* 15.1+34.5 44.7+35.7 37.2+£29.8* -7.5%17.2 0.002
QUICKI 0.32+0.03 0.31+£0.04 -0.01£0.03 0.32+0.02 0.33+£0.02 0.01+£0.03 0.02
Triglycerides (mg/dl) 150.3+73.7 144.9+68.7 -5.4+46.9 163.0£57.0 154.9+57.4 -8.1£41.6 0.81
VLDL-cholesterol (mg/dl) 30.1+£14.7 29.0+£13.7 -1.1+£9.4 32.6x11.4 31.0£11.5 -1.6+83 0.81
Total cholesterol (mg/dl) ~ 151.5+28.6 149.7+31.1 -1.8420.7 163.1+29.8 159.2+37.0 -3.9£26.1 0.73
LDL-cholesterol (mgjdl) 73.7+24.0 71.7+23.4 -2.0£20.6 80.9+27.6 77.3+31.2 -3.6£22.1 0.76
HDL-cholesterol (mg/dl) 47.8+7.5 49.0+8.6 1.2+6.0 49.7+8.8 51.0£11.0 1.3+7.7 0.95
hs-CRP (ng/ml) 2676.5+2684.9 2576.7+2489.8 -99.8+1453.6 3149.7+3213.7 1777.4+2041.3* -13723+2318.8 0.01
NO (pmol/l) 37.1£14.8 32.8+12.9* -4.3%9.3 46.0+18.3 37.1+17.1°* -8.9+16.7 0.19
TAC (mmol/l) 1156.5+£348.2 1029.3£322.2 -127.2+428.0 884.4+327.2 1185.7+278.8* 301.3£400.6  <0.001
GSH (pmol/l) 551.7+162.6 530.0+199.2 -21.7£145.2 535.6+132.6 505.2+150.7 -30.4+172.2 0.83
MDA (pmol/l) 53£2.0 52420 -0.1%1.2 52417 4.8%1.9 -0.4%1.5 0.42

All values are means £ SD. For abbreviations, see the abbreviation list

2p-Values represent the time by group interaction (computed by analysis of the 2-way repeated measures ANOVA)

* Differed significantly from the baseline

serum insulin (p=0.02), HOMA-B (p=0.02) and a significant
reduction in NO concentrations (p=0.01) in the placebo group.
Baseline levels of NO were significantly different between the 2
groups. Therefore, we controlled the analyses for the baseline
levels. However, after this adjustment no significant changes in
our findings occurred. Additional adjustments for age and base-
line BMI did not affect our findings (Suppl. Table S3).

Discussion

v

In this trial, which to the best of our knowledge is the first of its
kind in patients with T2DM and CHD, we evaluated the effects of
selenium supplementation on markers of insulin resistance,
lipid profiles, biomarkers of inflammation, and oxidative stress.
The major finding was that selenium supplementation improved
insulin function, decreased serum hs-CRP, and increased plasma
TAC concentrations in patients with T2DM and CHD. It must be
kept in mind that results of randomized trials on selenium sup-
plementation and the risk of T2DM are conflicting. In the large
selenium and vitamin E Cancer Prevention Trial (SELECT), there
was a small nonsignificant increase in the number of cases of
adult-onset diabetes in subjects supplemented with 200ug/day
selenium [27] that diminished further on follow-up for an addi-
tional 18 months [5]. By contrast, the Nutritional Prevention of
Cancer (NPC) trial revealed a significantly increased risk of T2DM in
those supplemented with 200ug/day selenium over an average
period of 7.7 years [28]. Because a higher levels of selenium or
higher intake increases the risk of T2DM and there is a growing
pervasiveness of T2DM, it is imperative to evaluate the effect of
selenium supplementation on the risk of T2DM. Interestingly, older
adults with a relatively low selenium status did not show any dia-
betogenic effects after a 6-month supplementation with 100, 200,
or 300ug selenium/day [29]. Therefore, these findings suggest that
selenium in excess may be the reason for the increased risk of
T2DM found in those with a high selenium status and intake.

Our study revealed that patients who received selenium supple-
ments for 8 weeks had a significant decrease in serum insulin
concentrations, HOMA-IR, HOMA-B, and a significant rise in

QUICKI compared with the placebo, but had no significant
change in FPG and lipid concentrations. Few studies have evalu-
ated the effects of selenium supplementation on markers of
insulin metabolism and lipid concentrations. In our previous
study, improved insulin function, triglycerides, and VLDL-cho-
lesterol levels were seen following the administration of 200 ug/
day selenium supplements for 8 weeks among PCOS women
without no significant change in FPG and other lipid profiles
[15]. In addition, taking 200 ug/day selenium supplements for 6
weeks led to a significant reduction in serum insulin concentra-
tions and HOMA-IR among women with central obesity [16].
Furthermore, the administration of 100ug selenium per day in
pregnant women in the first trimester of pregnancy until deliv-
ery did not influence any significant change in lipid concentra-
tions [30]. However, some studies did observe no significant
effect of selenium supplementation on glucose homeostasis
parameters. For example, 200 ug/day selenium supplementation
among patients with T2DM for 3 months did not affect serum
insulin concentrations as well as increased FPG concentrations
[31]. Selenium intake may improve markers of insulin metabo-
lism via its effect on inhibiting the expression of COX-2 and
P-selectin [17] and inhibiting production of inflammatory
cytokines including tumor necrosis factor-a (TNF- o) and IL-1
[32]. These suggest that selenium intake could alter the secre-
tion profile of hepatocytes to one that favors the pro-inflamma-
tory state associated with diabetes. However, there are animal
[33,34] and case control studies [35,36] that indicate selenium
may decrease insulin resistance. In addition, selenium has
also been shown to have insulin-like properties [37], which in
turn qualifies it as a potential antidiabetic agent. In addition,
increased biomarkers of oxidative stress and inflammation play
a major role in the etiology, pathogenesis, and complications of
T2DM [38]. Experimental data suggest that supplementation
with antioxidants including selenium could delay the develop-
ment of T2DM by decreasing oxidative stress [39]. The absence
of significant effect on lipid profiles in this study after the intake
of selenium supplements might result from the distinct study
designs, discrepancy in study participants, different dosages of
selenium supplements as well as duration of the trial.
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The present study has demonstrated that selenium supplemen-
tation in patients with T2DM and CHD resulted in a significant
decrease in serum hs-CRP, but did not affect plasma NO concen-
trations compared with the placebo. In line with our findings,
supplementation with daily one selenplus capsule containing
50ug selenium, 8 mg zinc, 400ug vitamin A, 125mg vitamin C,
and 40 mg vitamin E among rheumatoid arthritis patients [40]
and 200pg selenium among PCOS women [41] resulted in a sig-
nificant decrease in hs-CRP concentrations among rheumatoid
arthritis patients for 12 weeks. Similar relationships between
plasma selenium and CRP concentration have also been reported
previously in septic patients [42]. In another study, Scheurig et
al. [43] reported that intake of dietary supplements containing
vitamins E, C, By, By, B3, Bs, Bg, Bg, B2, and selenium was associ-
ated with decreased levels of CRP. Furthermore, a 4-week sup-
plementation with dietary supplements containing 76 ug/day
selenium, 9mg/day beta-carotene, 1500 mg/day vitamin C,
130 mg/day vitamin E, 45 mg/day zinc, and 150 mg/day garlic did
not influence NO levels in allergic adults [44]. However, few
researchers did not find such favorable effects of selenium sup-
plementation on hs-CRP concentrations. For instance, adminis-
tration of cereal biscuit with selenized onion, curcuma, and
green tea among healthy adults for 2 months did not influence
hs-CRP concentrations [45]. The beneficial effects of selenium
supplementation on CRP concentrations may be explained by
inhibiting the activation of nuclear factor kappa-B (NF-kappaB)
[18] and increasing selenoprotein biosynthesis [46].

The present study indicates that selenium supplementation for 8
weeks among patients with T2DM and CHD increased plasma TAC,
while did not affect plasma GSH and MDA concentrations compared
with the placebo. In agreement with our study, erythrocyte antioxi-
dant markers including TAC, glutathione peroxidase (GPX), superox-
ide dismutase (SOD), and catalase concentrations had significantly
increased during 12 weeks supplementation selenplus capsule con-
tained 50ng selenium, 8 mg zinc, 4001g vitamin A, 125mg vitamin
C, and 40mg vitamin E [40]. In addition, a 2-month intervention
with selenium and vitamin E supplementation reduced oxidative
stress and enhanced total antioxidant status (TAS) in patients with
pulmonary tuberculosis (TB) [47]. However, supplementation with
200pg/day selenium for 3 weeks did not affect biomarkers of oxida-
tive stress including TAS and GSH levels among overweight adults
[48]. The favorable effects of selenium supplementation on bio-
markers of oxidative stress may be mediated by participation in the
erythrocyte glutathione (GSH)-Px system [49], which in turn func-
tions as part of an antioxidant defense to protect polyunsaturated
fatty acids and the damaging effects of free radicals [50], inhibiting
production of proinflammatory cytokines and reactive oxygen spe-
cies/reactive nitrogen species [51].

To interpret our findings, some limitations need to be taken into
account. Due to budget limitation, we did not examine the
effects of selenium supplementation on plasma or urine sele-
nium, other biomarkers of systemic inflammation or oxidative
stress and HbA1c. In addition, the current study was relatively of
short duration of intervention. Long-term interventions might
result in greater changes in circulating levels of lipid concentra-
tions and other biomarkers of oxidative stress. It must be kept in
mind that in the current study, we used LOCF method for missing
values. LOCF ignores whether the participant’s condition was
improving or deteriorating at the time of dropout but instead
freezes outcomes at the value observed before dropout (i.e., last
observation). This method may introduce bias in the results, and
this bias can, according to circumstance, be in either direction.

Endocrine Care

Taken together, 200ug/day selenium supplementation for 8
weeks among patients with T2DM and CHD resulted in a signifi-
cant decrease in serum insulin, HOMA-IR, HOMA-B, serum hs-
CRP, a significant increase in QUICKI score, and plasma TAC
concentrations; however, it did not affect FPG, lipid profiles, NO,
GSH, and MDA levels.
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