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ABSTRACT

In Zambia, essential hypertension is one of the
commonest and prevalent non-communicable
diseases. In the current medical literature it is not
clear on the serum selenium levels among essential
hypertensive patients in Zambia despite evidence in
literature of'its role in development of hypertension.

The present study investigated serum selenium
levels in essential hypertensive adults. We
hypothesized that serum selenium levels were
significantly lower in this population and was a risk
factor for developing hypertension. An analytical
cross-sectional design was applied to a total of 245
participants. Blood was collected for serum levels of
Selenium, glucose, urea, creatinine and electrolytes.
Student t-test was used to compare the serum
selenium levels between hypertensive and
normotensive participants. Significant (p<0.0001)
lower levels of serum Selenium were observed in
essential hypertensive adults (0.093mg/L +
0.048)than in healthy normotensive adults
(0.109mg/L + 0.047). Regressionresults showed no
significant relationship off Selenium levels with age
(p=0.255), BMI (p-0.232), systolic blood pressure
(p=0.175) and diastolic blood pressure
(p=0.195).From these findings serum selenium
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levels may not be a risk factor for essential
hypertension in this population. Nevertheless, more
studies in the same geographical area are needed to
confirm this.

INTRODUCTION

Non-communicable diseases are on the rise
worldwide with the highest burden in Sub-Saharan
Africa .Hypertension affects about one billion
people worldwide and about nine million people die
annually. In Zambia hypertensive disorders are
responsible for increased morbidity and mortality
accounting for 18.39 % per 100000deaths annually.
The probability of dying from non-communicable
disease in Zambia is currently at 18%.Lifestyle
changes and nutritional aspects modification has
been shown to play a significant role in prevention of
cardiovascular disease. Selenium (Se) in particular
has attracted attention for its role in cardiovascular
diseases such as hypertension. A number of studies
from literature have linked Selenium with
hypertension thus indicating its possible role in this
condition. Hypertension is systolic blood pressure
= 140 mmHg and/or a diastolic pressure = 90
mmHg . 95% of all hypertensive cases are due to
Essential hypertension (primary hypertension)
while 5% are due to the secondary causes of
hypertension . Essential hypertension refers to the
majority high blood pressure with no known cause.
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218



Medical Journal of Zambia, Vol. 44, No. 4: 218-224 (2017)

Hypertension can develop as a consequence of
oxidative stress damage to the endothelium leading
to increased peripheral resistance in the blood
vessels.

In the cardiovascular system, ROS play a
physiological role in controlling processes that
contribute to endothelial dysfunction and
cardiovascular remodeling in hypertension and
other cardiovascular diseases . Selenium a co-factor
of antioxidant enzyme is found incorporated in some
antioxidant enzymes such as glutathione peroxidase
(GPx). Antioxidant enzymes are crucial in
prevention of oxidative stress and normal
antioxidant signaling . Selenium is obtained from
animal or plant food sources but mostly from a plant
diet; Selenium plant content is dependent on the soil
content of selenium .In Zambia, the soil selenium
content is reportedly low which could explain the
hypothesized deficiency in the Zambian population.

It is not clear from the current medical literature the
serum selenium levels among the population at risk
for cardiovascular diseases (CVDs) in Zambia a
Low middle income country with a high burden of
CVDs. Furthermore the high malnutrition levels and
poor diet may be contributing to the observed high
prevalence of these conditions. The current study
aimed at establishing the serum selenium levels in
essential hypertension in adults at UTH, Lusaka,
Zambia. We are excited because the findings from
this study can help the clinicians and the policy
makers to develop simple cost effective
interventions to better the outcomes of patients with
CVDs.

MATERIALSAND METHODS

The study was conducted at the University Teaching
Hospital (UTH), the largest tertiary hospital in
Zambia. It receives referral cases from all over
Zambia and provides treatment services for most of
the population in Lusaka. The study was an
analytical cross-sectional. The target population was
hypertensive patients being attended to from clinic 5
and controls were participants who were healthy that

were coming to filter clinic (screening point for
medical conditions) for minor ailments. Participants
aged 18-65 years who were willing to take part in the
study and signed informed consent forms were
enrolled. Participants were systematically sampled
where every 3" person was selected and matched by
age and sex. They were selected for the study only
after thorough medical examination by the
Physician on duty to rule out secondary causes of
hypertension and chronic diseases. Those who were
obese, chronically ill, pregnant, smokers or with
secondary causes of hypertension were excluded
from the study. A total of 245 participants were
enrolled; 126 hypertensive and119 control
participants with 1 excluded from the study. The
sample size was calculated based on comparison of
two groups

8 mls of venous blood was collected from the
antecubital vein for the purpose of establishing
serum levels of Selenium, glucose, urea, creatinine
and electrolytes. Two aliquots of blood in 4 mls
vacutainers free from any elements were collected.
The blood was first centrifuged to obtain serum and
stored at — 20 °C if not analysed immediately. All
blood samples were analysed within 24 hours of
collection.The current age was noted. Weight (Kg)
was measured using a beam balance, height(m) was
determined using a height measuring scale. BMI
(Kg/m®) was calculated from the weight and height.

Serum Selenium levels were determined by graphite
furnace atomic absorption spectroscopy with
Zeeman correction background using an
ANALYTIK JENA —ContrAA700 AAS based on
the method of Jacobsonet al . Serum Selenium levels
were determined at wavelength of 196 nm.
Creatinine concentration was determined using the
Jaffe methodat 520 nm to 800 nm; urea by the
enzymatic method of Talke and Schubert at 340 nm;
and glucosebased on developed by Stein at 340/380
nm using the Beckman coulter 480 clinical
chemistry analyser. The concentration of
electrolytes — sodium and potassium was
determined using an ABX Pentra 400..
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Means and standard deviations were used to
describe normally distributed data as well as
percentages and frequencies for non-parametric
data. STATA software version 15 was used for the
analysis and complimented with graph pad prism for
graphical presentations.

Before conducting this study the protocol was first
submitted for ethical consideration to ERES
CONVERGE which reviewed and approved the
study.

RESULTS
Demographic characteristics

Several demographic and other characteristics of the
participants were captured. Among these include:
age, gender, weight and height to mention a few.
Gender was the only categorical variable and
percentages and frequencies were used to describe
the gender distribution (fig 1). The selenium levels
was non parametric in the two groups and Mann
Whitney test showed a significant (p<0.0001)
difference in mean serum selenium levels between
male and female participants. The majority slightly
over 50% of the participants in both normotensive
(n=60) and essential hypertensive (n= 65) cases
were female adults and this was compared to males
where about 50% (n= 59) were normotensive and
about48% (n=61) were hypertensive.

p=0.001
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Figure 1: Mean serum selenium levels in male and
female participants

There was no significant difference in age (p=0.33),
height (p=0.21), creatine (p=0.89), potassium
(p=0.51) and sodium (p=0.52) between
normotensive and essential hypertensive (tab 1).
However, there was a significant difference in
systolic blood pressure (p<0.001), diastolic blood
pressure (p<0.001), pulse (p<0.001), Urea
(»=0.001), Glucose (p<0.001), BMI (»<0.001) and
serum selenium (p<0.0001) between the two
groups.

Table 1: Mean serum selenium levels in
normotensive and essential hypertensive
participants

Essential

Variables Norm_otenswe SD  Hypertensive ~ SD  Difference ’
(n=119) ! value
(n=119)

Age(years) 4698 1000 4698 00 0 1
Sys-8P 1199 1007 1504 007 4137 <000
(mmHg)
Dias-BP 7255 1019 9654 019 24 <0001
(mmHg)
Pulse

709 5430 7580 5427 488 <0.001
(beats/min)
Height (m) 167 0092 165 0092 -0.020 0.080
Weight (kg) 6637 1077 6909 077 273 0073
Selenium 0100 0047 0,083 0048 0016 <0.0001
(mglL)
Urea (mmollL) 371 1070 409 1070 0379 0.008
Creatinine 7020 9770 7038 0770 -0329 0.848
(umol/L)
POGSSIUM 0 550 4410 0550 0051 049
(mmol/L)
Sodium 13961 286 1399 286 036 0397
(mmol/L)

Glucose 426 067 452 0668 0265 0.010
BMI(kgm) 2388 340 2542 340 154 <0001

The paired t-test results of serum selenium levels
between normotensive and hypertensive
participants showed statistically significant
difference in means between the two groups (table
2). Based on the p value of less than 0.0001, we were
able to reject the null hypothesis that the difference
was equal to zero
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Table 2: mean serum selenium levels in
hypertensive and normotensive participants
matched cases

Paired © test
[
Varishle | [ Mean  Std. Ere.  5td. Dev. 950 Conf. Interml)
bypert=s I 0y e e eS0T
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I
dift | 119 -S540  DEBELZ?  DMATR2 -7 - BLATIE0

mean [diff) = mess [Rypertenrica - aomotenrive)
Io: meen[diff) = & degrees of {reedm =

£ = =25 0397
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Ta: mean[diff) < i
Brif < &) = 0,000

e mesn{difn] = &
BelIT| 3 Jeli = B.b084

Bn: memn(diff] > 0
PriT » 1) = L0

To determine the association between serum
Selenium levels BMI, age, and blood pressure
multivariate regression analysis was applied. Figure
2 presents the results from the regression model.
There was no significant relationship among the
variables (BMI (p-0.232), age (p-0.255), systolic
blood pressure (p=0.176) and diastolic (p-0.195)),
though we noted a negative correlation between
systolic blood pressure and serum selenium levels.

DISCUSSION

The present cross-sectional study reports a
significant difference in serum selenium levels
between normotensive (0.109 + 0.047 mg/L)
and essential hypertensive (0.093 +0.048 mg/L)
participants (»<0.0001). These results are in line
with the findings by Babalola et al (2007) who
reported lower levels of selenium in
hypertensive individuals (0.136+ 0.028 mg/L))
compared to normotensive (0.188 + 0.026
mg/L). Similarly, Nawrot et al (2007) also
reported low levels of selenium in hypertensive
adults (97 £ 19.0 mg/L or 0.097 + 0.019 mg/L)
though he did not have comparative group. In
addition, da Silva (2017) also reported serum
selenium levels to be higher in the normotensive
group (0.0564 + 0.0153 mg/L) than in the
hypertensive group (0.0532 = 0.0152 mg/L)
though the difference was not significant and
the said study was conducted in pregnant
women . In contrast, other studies have reported
higher levels of selenium in hypertensive adults
but with no comparative groups The
geographical location of an area determines the
levels of Selenium in the soil and
thus could be used to explain
differences in the serum Selenium
levels in adults from a given region.

Selenium levels in normotensives

and essential hypertension were
compared by gender and it was
found that there were no significant
differences between normotensive
females and hypertensive females.
These findings were similar to the
finding of da Silva et al (2017)
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Figure 2: Regression analysis of serum selenium levels with

BMI, age and blood pressure
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e though this study was conducted in
female pregnant women and had
smaller sample size (73
participants). In contrast most
studies have found differences in
serum selenium levels in women

who are normotensive and those

221



Medical Journal of Zambia, Vol. 44, No. 4: 218-224 (2017)

with hypertension but most of these studies have
been conducted in pregnant women .

There was no significant relationship of
selenium levels with BMI (p-0.232), age (p-
0.255), systolic blood pressure (p=0.176) and
diastolic (p-0.195). Similarly other studies did
not find any relationship between these
variables, though other studies did find a
relationship. This current study found no
association between essential hypertension and
serum Selenium levels in adults. Similar
findings were reported by studies conducted
elsewhere . In contrast other studies have found
a relationship between hypertension and serum
selenium levels. BMI can predict serum
selenium levels because of the volume of
distribution that increase or cause dilutional
effect. Shargorodsky et al (2010) reported that
combined supplementation of Selenium with
other antioxidants lead to lowered blood
pressure. The study by Shargorodosky was a
randomized controlled placebo study whilst the
current study was not which could explain the
differences in the findings. More studies are
needed in Zambia in a larger population based to
confirm the mean selenium levels in this
population.
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