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Abstract

Background: Selenium, a trace element with antioxidant properties, decreased
in patients with blood disorders.

Objective: To see if blood transfusion in those patients with thalassemia
corrects the level of selenium in their blood.

Materials & Methods. Seventeen patients enrolled in this small study, ten of
them females and seven were males, their ages were ranged from 1.5-73 years.
Ferritin and selenium levels were estimated using Mini-Vidas and atomic
absorption technique respectively.

Results: Decreased selenium level in  both non-bloods transfused
(0.33+0.17ppm) and blood transfused patients (0.30+0.24ppm) show no effect
of blood transfusion on the level of this trace element.
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Conclusion: Selenium supplement is the only way to elevate the level of this
element in the body with some precautions of selenium toxicity. Further studies
on this subject are recommended.
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| ntroduction

Thalassemia describes a heterogeneous group of an autosomal co-
dominant condition inherited disorder " characterized by reduced or absent
amounts of hemoglobin, the oxygen-carrying protein inside the red blood cells.
These conditions cause varying degrees of anemia, which can range from
insignificant to life threatening?.

The fundamental abnormality in thalassemia is impaired production of
either the alpha or beta hemoglobin chain. Thalassemia is a difficult subject to
explain, since the condition is not a single disorder, but a group of defects with
similar clinica effects. More confusion comes from the fact that the clinica
descriptions of thalassemia were coined before the molecular basis of the
thal assemias was uncovered ™.

Thalassemia is aso define as a group of hyperplastic refractory anemia
syndromes characterized by increased iron absorption which represent the most
common forms of hereditary anemias in the world *>9.

Blood transfusions are used to treat severe forms of thalassemia. Children
and adults with beta thalassemia maor require regular transfusions. Some
individuals with beta thalassemia intermedia, E-beta thalassemia and
hemoglobin H-Constant Spring require transfusions from time to time, or
sometimes more frequently. Some may need atransfusion if they develop aviral
illness or other infection, which may cause anemia to become more severe.
Health care providers may recommend more frequent transfusions if these
individuals develop complications!”.

Ferritin is a protein in the body that binds to iron; most of the iron stored
in the body is bound to ferritin. Ferritin is found in the liver, spleen, skeletal
muscles, and bone marrow. Only a small amount of ferritin is found in the
bl ood[.g]The amount of ferritin in the blood shows how much iron is stored in the
body ™.

Selenium s part of glutathione peroxidase which protects cell components
from oxidative damage due to peroxides produced in cellular metabolism!®.
Once absorbed, selenium interacts with the sulfur-containing amino acids (e.g.,
cysteine and methionine) to form the enzyme glutathione peroxidase, and for
incorporation into various proteins, such as hemoglobin and myoglobin 9.

Selenium supplements have been used in the treatment of anemia and
growth problems which would not respond to other kinds of treatment .
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Clinical iron-overload has been reported to be associated with decreased
concentrations of protective antioxidants (e.g., glutathione peroxidase, selenium,
Vltaml n E) [11,12,13,14].

Materialsand Methods

In this small study, from 1/June/2008 to 31/June/2008, seventeen proved
thalassemic patients enrolled, their ages ranged from 1.5 to 73 years, ten of them
were females while males were seven. Eight of them have blood transfusion;
just two of them correct the ferritin level (for females: 20-250 ng/ml & for
males. 30-350 ng/ml), yet the others have exceed the normal level value of
ferritin.

Ferritin and selenium levels were measured to evaluate if blood
transfusion affect the level of selenium (reference value of selenium in normal
subjectsis 1.15 + 0.09ppm).

Estimation of ferritin established by Mini-Vidas, this test conducted in
Centra Public Health Laboratories/Ministry of Health, using ferritin kit
(Biomeriuex), while atomic absorption spectrometry technique is used in the
estimation of selenium and this test conducted in Ibn Sna State.
Company/Ministry of Industry & Minerals using the direct injection method into
the equipment (Atomic absorption flameless atomizer, Shemadzu 680T).

In this study, Microsoft Office Excel 2007 is the statistical program that is used
to analyze the results, and t-test using p value > 0.01 as significant value.

Results
The current study revealed a very weak direct correlation (r=0.04)
between ferritin level & selenium level asit show in figure-1.
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Fig-1: Thecorrelation between ferritin level & selenium level.

Selenium level is significantly decreased (0.31+0.20ppm) in patients with
thalassemia (p value > 0.001) was found in the current study (table-1).
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No. of Selenium (ppm)
subjects
Patients 17 0.31+0.20
Normal 20 1.15+0.09
subjects
p-value 0.001

Table-1: Level of Sdlenium in both patients & normal healthy subjects.

Decreased selenium level in both non-blood transfused group
(0.33+0.17ppm) and blood transfused group (0.30+0.24ppm) show no effect of
blood transfusion on the level of thistrace element (table-2).

No. of patients | Ferritin (ng/ml) | Selenium (ppm)
Trg:‘fu“psed 8patients | 2450.62+2285.49 |  0.30+0.24
Non-transfused | g ients 6.40:4.01 0.33:0.17
group
p-value 0.01 0.9 *(NS

Table-2: Levd of Ferritin & Selenium in transfused and non-transfused
groups.
*(NS) not significant

Age and sex has report no effect on the level of selenium in this study. As
in table (3), the mean+=SD of selenium level in females was 0.28+0.25 and in
males was 0.36+0.12. While in figure-2, the correlation coefficient 'r' for age
and selenium is 0.12, that is mean a very weak direct correlation it occur
between these two parameters.

No. of patients Selenium (ppm)
Females 10 0.28+0.25
Males 7 0.36+0.12
p-value 0.3*(NS)

Table-3: Sdenium level & sex.
*(NS) not significant
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Fig-2: The correlation between Selenium level & Age.

The correlation between the level of ferritin and the level selenium was
studied in al patients as one group and it found as a very weak direct correlation
(r=0.04) (fig-1), while it studied in patients without blood transfusion and it is
found as weak direct correlation (r=0.38) and in patients with blood transfusion
and also it isfound as weak direct correlation (r=0.26).

Discussion

Deficiencies of selenium have been reported to affect the iron-binding
capacity of transferrin, and result in increased cellular heme and iron
concentrations in various tissues [1>16.718.1920.21]

A study interested with reference intervals and correlations for zinc,
copper, selenium, iron, vitamins A and E, and related proteins with sex and age
founc?zzt]hat age was an important covariate for selenium and ferritin in healthy
boys'“.

While other study on growth impairment, the problem of thalassemia
major, divide the patients into 2 groups with and without growth failure and the
correlation between growth failure and: age, sex, serum ferritin level, serum zinc
and copper concentrations, serum copper-zinc ratio, regularity of blood
transfusion, and the regularity and duration of chelation therapy, and the result
were evaluate no significance differences between these parameters except in
age, duration, and type of chelation therapy and age of beginning chelation
therapy .

In the current study, age and sex has no effect on the level of selenium,
also there is no difference in its level between patients with or without blood
transfusion.

Patients with beta-thalassemia mgor and chronic iron-overload have
decreased concentrations of the essentia element selenium and the protective
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selenium-dependent antioxidant enzyme GPx ™3 which revealed an agreement
with current study that considered selenium level.

The result of Suthutvoravut etal. tudy demonstrate that some types of
thalassemic patients have vitamin E deficiency and support that vitamin E and
selenium have related functions in the prevention of RBC oxidation. Vitamin E
supplementation increased RBC resistance to oxidative damage [,

An Egyptian study on the effect of repeating blood transfusion and its
effect on the level of the antioxidants function found that this transfusion
subjected the patients to peroxidative tissue injury by secondary iron
overload®.

In-vitro study, effects of vitamin C and selenium on natura killer (NK)
cell activity of ssthalassemia magjor patients was investigated; Low-dose
selenium treatment enhanced NK activity in patients and high-dose selenium
decreased NK activity significantly in splenectomized patients so that selenium
dosage should be arranged carefully in thalassemia patients 2.

From the results of these three mentioned studies which revealed the same
conclusion of this study, selenium supplement is the only way to re-elevate the
level of this trace element with taking selenium toxicity as a serious problem
and further researches on this subject is recommended.
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