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Abstract

In this study measured serum triiodothyronine (T3), serum thyroxin!, serum
thyroid-stimulated hormone (TSH), Selenium (Se) levels in 31 patients with
hyperthyroidism, 26 patients with hypothyroidism and 40 control subjects. The
concentration of Se was significantly lower than normal in hyperthyroidism and lower
than normal in hypothyroidism. There was a negative correlation with TSH, and
negative correlation with T3 and negative correlation with T4. The result of this study
suggests that the concentration of Se is abnormal in thyroid disease.
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Introduction.

Selenium known in plants as selenomethionine, whereas in animals
selenocysteine is the major form. Four selenium atoms are covalently bound to
cysteine residues in enzyme glutathione peroxidase, a second enzyme, lodothyronine
denominate type one, has been identified, and it contains one selenium atom per
molecule. This Selenium-metaloenzyme plays a role in the conversion of T4 to Ts [,
During thyroid hormone synthesis, thyroid tissue is exposed to H,O, making it
imperative that protective systems can prevent damage to the gland 2. This tissue
protection can be achieved by Selenium-dependent products e.g. the glutathione
peroxides 4.

Material & Methods.

Two groups of thyroid dysfunction patients (all non-pregnant females) were
included in this study. All samples were collected from laboratory unit in Al-Hussein
General Hospital in and the private laboratories in Karbala city. The patients
classified into three groups.

1- Groups I: - consisted of 31 patients with hyperthyroidism (mean age 41+9.7 yr)

2- Groups I1: consisted Of 26 patients with hypothyroidism (mean age 41+11yr).

3- Control group: - This group consisted of 40 people (non-pregnant females ) and
free of symptoms of thyroid disease (hyperthyroidism and hypothyroidism) (mean of
age 40.68+11.1yr).

Specimen Collection:
Fifty-seven patients with thyroid disease aged 25 to 55 yr and 40 control

subjects (non-pregnant females and non-smokers). Five milliliters of venous blood
were drawn from patients and control. Slow aspiration of the venous blood sample via
the needle of syringe to prevent the hyemolysis with tourniquet applied above the
anterior. All the samples that were grossly hemolysed were neglected and other new
samples were taken.

The samples were dropped into clean disposables tubes, left at room temperature for
30 min. for clotting formation and then centrifuged for 20 min. at 5000run per min. to

get the blood serum.
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Experimental Evaluation of thyroid hormone (T3, T4) and TSH.
The concentration of T3, T4, and TSH wear determined by the Enzyme-linked
immunoassaysorbant (ELISA technique) sandwich technique with antibody label
and competitive binding.

2- Evaluation the concentration of Se (using Hitachi atomic Absorption)

Result &Discussion :

A total of (97) patients were studied; all of these patients were female and
with age ranging between 22-55 years. A mean age of patients with hypothyroidism
(41+11.1) years, the mean age of patients with hyperthyroidism (41+97) and the mean
age of control group (40.68+11.1) as show in table (2), the serums samples used in
this study.

Biochemical parameters Serum TSH, T3 and T4 levels

Serum TSH, T3 and T4 were determined in hyperthyroidism,
hypothyroidism and normal control (immunoassay). The mean concentration of serum
TSH level in patient with hyperthyroidism (0.198+0.15) are significantly lower than
the mean of normal control (4.48+1.79), and The Mean concentration of serum TSH
level in patient with hypothyroidism (14.5+1.84) higher than the mean of normal
control (4.48+1.79). The mean concentration of serum T3 level in patient with
hyperthyroidism (3.78+0.9) are significantly higher than the mean of normal control
(1.11+0.317) and the mean concentration of T3 level in patient with hypothyroidism
(0.35+0.105) are significantly lower than the mean of normal control (1.11+0.317).
The mean concentration of serum T4 level in patient with hyperthyroidism (23+£3.94)
are significantly higher than the mean of normal control (7.94+2.14). the mean
concentration of T4 level in patient with hypothyroidism (3.4+0.48 ) are significantly
lower than the mean of normal control (7.94+2.14) as show in table (2). This result
obtained from standard curve of T4 as show in figure (3). The result shown in table
).
Serum Selenium.

Concentrations of serum Se in patient with thyroid disease are summarized in
table (2).Serum Se was determined in patient with hyperthyroidism, hypothyroidism

and normal control (atomic absorption).
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The mean concentration of serum Selenium in patients with hyperthyroidism was

significantly lower than control

(0.34p<0.001). The mean concentration of Se in

patients with hypothyroidism was significantly lower than control (0.53p<0.001) and

there was a negative correlation with TSH (-0.00081 p<0.001), and negative
correlation with T3 (-0.24359 p<0.001) and negative correlation with T4 (-0.34735
p<0.001) and negative correlation (-0.348) with Zn and negative correlation (- 0.372)

with Cu. as show in table (1).

Table (1) the Correlation Coefficients between T3, T4, TSH, and Se

T3 T4 TSH Se
T3 r 1.00000 | r0.91891 |r-0.80201 |r-0.243
<0.0001 |<0.0001 |0.0265
T4 r0.91891 | r 1.00000 |r - r-0.3473
<0.0001 077174 |0.0013
<0.0001
TSH r- r- r 1.00000 | r- 0.00081
0.80201 |.077174 r 1.000 0.9942
<0.0001 |<0.0001
Se r- r- -0.00081
0.24359 |0.34735 |r
<0.0265 |0.0013 0.9942

Comparison between hyperthyroidism, hypothyroidism and control groups.

The comparison between the concentrations of selenium in patients with
hyperthyroidism are summarized in table (2), the concentration of Selenium decrease
in patients with hyperthyroidism and hypothyroidism when compare with control

group.
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Table (2) comparison between patients with hyperthyroidism, hypothyroidism and

control group.

Hyperthyroidism Hypothyroidism Control
Group Group Group
Number (n) 31 26 40
of patient
Mean of age (year) 41+9.7 41+11.1 40.68+11.1
Total T3 (ng/mL) 3.78+0.9 0.35+0.105 1.11+0.317
Total T4 ug/dL 23+3.94 3.4+0.48 7.94+2.14
TSH ulU/mL 0.198+0.15 14.5+1.84 4.48+1.79
Se pg/dL 0.34+0.33 0.53+0.28 0.89+0.4
Discussion

During thyroid hormone synthesis, thyroid tissue is exposed to H202 making

it imperative that protective systems can prevent damage to the gland. This tissue

protection can be achieved by selenium-dependent products, e.g. the glutathione

peroxidase. Serum levels of (Se) are considered to depict the adequacy regarding GPx

levels and activity. In addition to this, the determination of selenoproteins, e.g.

selenoprotein P (SePP), can deliver further information on the adequacy of Se levels

(8.

Conclusions

1- The concentration of Serum Selenium in patients with hyperthyroidism lower than
the control group (p<0.001).
2- The concentration of Selenium in patients with Hypothyroidism lower than the
control group (p<0.001).

References:

1- Arthur C. Guyton, M.D. and John E. Hall, Ph.D. Textbook of Medical Physiology,

ELSEVIER SAUNDERS Publishing Director: Linda Belfus

edition) P 931.

104

(2006). (Eleventh




Kerbala Journal of Pharmaceutical Sciences Number5 2013 523al) &i¥auall & olall ¢34 S dlas

2-Dr. U. Satyanarayana M.Sc., Ph.D., F.I.C., F.A.C.B. Professor of biochemistry
biochemistry UPPALA AUTHOR-PUBLISHING INTERLINKS, Publisher:
Arunabha Sen. (2003) P 487.P 463 P460

3- Surks M, Chpra 1J, Mariash CN, et al. American thyroid Association guide lines
for use of laboratory tests in thyroid disorders. JAMA. 1990; 263:527-532.

4- Liu N, Garon J. A new generation of thyroid testing. ADVANCE for
Administrators of laboratory .1998;11:29-30.

5- Hauser P, Zametkin AJ, Martinez P, et al .hyperactivity disorder in people with
generalized resistance to thyroid hormone .N Engl J Med .1993;328:997-1001.

6- Sacher, Ronald; Richard A. McPherson. Wilmanns Clinical interpretation
7- Zilva JF, pannall PR. Clinical chemistry in diagnosis and treatment. London,

UOYD - LUKE; 1984:177-189.9.
8- Katsuaki Aihara MD, et all Zinc, manganese metabolism in thyroid disease. The
American Journal of clinical nutrition, Volume 40 p26 1984.

105



