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Relationship Between Disorder of Thyroid Gland and the
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Abstract:

This study included , thirty patients of hyperthyroidism and twenty eight patients of
hypothyroidism. Thirty healthy individuals were taken as control group. The mean of age for
patients of hyperthyroidism is 36.13+ 6.72 years, the mean of age for patients with
hypothyroidism is 39.63+ 8.14 years, and the mean of for control group is 33.40 £ 9.82 years.
Blood samples obtained from AL-Hussian hospital in Kerbala city. The sera obtained from the
blood for determine the effect of thyroid's diseases on the levels of thyroxine hormone (T3),
triiodothyronine (T4) and thyroid stimulating hormone (TSH). The results of the present research
showed significant increase in T3 and T4 concentration, significant decrease in TSH
concentration in patients with hyperthyroidism when compared with control group , also this
research showed significant decrease in T3 and T4 concentrations, significant decrease in TSH
concentration in patients of hypothyroidism when compared to those of the control group.
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Introduction:

Thyroid gland is the largest endocrine gland in the body, highly vascular containing of right
and left lobes linked by a thin band of connective tissue called isthmus. It is soft, reddish brown,
weighting 18-60 gm. It is placed directly below the larynx on each side and anterior to the trachea
[1] . Thyroid gland secrets two principle iodinated hormones called tetraiodothyronine or thyroxine
(T4) and triiodothyronine (T3) which are accountable for the optimal growth development,
function and maintenance of body tissues [2]. T4 is the major secretory product of the thyroid
gland, with a daily production rate of 80-100 pg. T4 is produced only by the thyroid gland. In
contrast, only 20% of the daily production rate of T3 is derived from thyroid secretion and 80%
from peripheral T4 conversion. The everyday production rate of T3 is 30-40ug [3]. Thyroid
hormones contain 59 % and 65% (of T3 and T4 respectively) of iodine as an essential part of the
molecule [4], so biosynthesis of active hormones needs an adequate amount of this element. This
wants efficient iodide pump that allows thyroid cells to take up and concentrate iodide from food
[5], The most common presented clinical features of thyroid disease are the result of:
Hypothyroidism, due to deficient thyroid hormone secretion. Hyperthyroidism, due to excessive

16



Journal of Kerbala University , Vol. 14 No.2 Scientific . 2016

thyroid hormone secretion. Hyperthyroidism is a disorder that occurs when the thyroid gland makes
more thyroid hormone than the body needs. It is sometimes called thyrotoxicosis, the technical term
for too much thyroid hormone in the blood. About one percent of the United State population has
hyperthyroidism. Women are much more likely to develop hyperthyroidism than men [6]. Rarely,
hyperthyroidism is caused by a pituitary adenoma, which is a noncancerous tumor of the pituitary
gland. In this case, hyperthyroidism is due to too much TSH. The signs and symptoms of
hyperthyroidism are attributable to the effects of excess thyroid hormone in the circulation. The
severity of signs and symptoms may be related to the duration of the illness, the magnitude of the
hormone excess, and the age of the patient. Hypothyroidism is caused by suboptimal circulating
concentration of thyroid hormones. It becomes more prevalent with age, affecting about 6 percent
of people over 60 years, It is more common in women. Hypothyroidism is classified into primary
and secondary disorders [7]. The most common type is the primary hypothyroidism. However the
secondary hypothyroidism is accounted to be rare among cases of the disease [8]. There are various
causes of primary hypothyroidism, but autoimmune disease (Hashimoto's thyroiditis) and thyroid
failure or surgical treatment of thyrotoxicosis account for over 90% of cases in those parts of the
world which are not significantly iodine-deficient [9].

Material and methods:
Patients and control:

Study samples were obtained from AL Hussian Hospital in Kerbala city. Thirty patients of
hyperthyroidism and twenty eight hypothyroidism patients were enrolled in addition to thirty were
healthy individuals enrolled as a control group.The mean of age for patients of hyperthyroidism is
36.13+ 6.72 years, the mean of age for patients of hypothyroidism is 39.63% 8.14 years, and the
mean of for control group is 31.40 + 9.82 years.

Specimen collection:

The group of patients who are obtained randomly consisted of thirty females and 28 males.
Patients and control group were neither smoking nor suffering from a disease other than
hypothyroidism or hyperthyroidism. A questionnaire was designed to obtain the information of
patients and control subjects. It contained the name, age, sex, address, weight, height, occupation ,
socioeconomic status, presence of other diseases, complications of hypothyroidism or
hyperthyroidism , and habits like smoking. Collection of Samples Disposable syringes and needles
were used for blood collection.

Determination of TSH, T3 and Ty:

Blood samples VIDAS® T3, T4 and TSH is an automated quantitative test for use on the
VIDAS® instruments for the quantitative measurement of total triiodothyronine (T3) and
Thyroxine (T4), and for the immunoenzymatic determination of thyroid-stimulating hormone in
human serum using the enzyme linked fluorescent assay technique (ELFA).

Statistical analysis:

The results were expressed as mean = SD and analyzed statistically. The differences between
the results of patients and control were assessed by student's t test; significant variation was
considered when the P value was less than 0.05. The linear regression analysis was applied to
evaluate the relationships of the changes of the biochemical parameters, in relevance to various
factors related to the study.
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Results:
The results of this study were viewed the levels of the T3, T4 and TSH measurements in the

patients of hyperthyroidism revealed significant elevation of the concentrations of T3 (p= 0.05), T4
(p=0.028), while there was significant decreased in TSH levels (p=0.044) in patients when
compared with control group, but The results of patients of hypothyroidism demonstrated the levels
of the T3, T4 were significant decreased (p=0.040) , (0.029) of the concentrations, while there
was significant increase in TSH levels (p=0.046) in patients when compared with control group
these results illustrated in the following tables and figures:

Table (1): Concentrations of hormones in patients of hyperthyroidism and control group.

Parameter Subject Mean + SD P value

T3 (nM) Patients 2.42+5.47 0.05
Control 1.90+0.36

T4 (nM) Patients 173.48+94.24 0.028
Control 88.33+13.51

TSH (mU/ml) Patients 0.53+1.00 0.044
Control 1.80+1.06

T3: thyroxine hormone , T4: triiodothyronine, TSH: thyroid stimulating hormone
P value was less than 0.05

Table (2): Concentrations of hormones in patients of hypothyroidism and control group.

Parameter Subject Mean + SD P value

T3 (nM) Patients 0.87+4.35 0.048
Control 1.90+0.36

T4 (nM) Patients 50.+18.33 0.029
Control 88.33+13.51

TSH (mU/ml) Patients 2.77£1.24 0.046
Control 1.80+1.06

T3: thyroxine hormone , T4: triiodothyronine, TSH: thyroid stimulating hormone
P value was less than 0.05
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(fig 1): Correlation between T4 hormone concentration and TSH hormone concentration in
patients of hyperthyroidism.
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(fig 2): Correlation between T3 hormone concentration and TSH hormone concentration in
patients of hyperthyroidism.
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(fig 3): Correlation between T4 hormone concentration and TSH hormone concentration in
patients of hypothyroidism.
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(fig 4): Correlation between T3 hormone concentration and TSH hormone concentration in

patients of hypothyroidism.
Discussion:

In this study it was investigated of the relation between disorder of thyroid gland with varies
of thyroid's hormones, there are two types of dysfunction of thyroid gland were hyperthyroidism
and hypothyroidism in every one of it the levels of hormones were varied these results in tables 1
and 2 it may be explained by the tests to measure TSH, T4, T3 tests to evaluate thyroid function
include the following: TSH tests The best way to initially test thyroid function is to measure the
TSH level in a blood sample. A high TSH level indicates that the thyroid gland is failing because of
a problem that is directly affecting the thyroid (primary hypothyroidism). The opposite situation, in
which the TSH level is low, usually indicates that the person has an overactive thyroid that is
producing too much thyroid hormone (hyperthyroidism). Occasionally, a low TSH may result from
an abnormality in the pituitary gland, which prevents it from making enough TSH to stimulate the
thyroid (secondary hypothyroidism). In most healthy individuals, a normal TSH value means that
the thyroid is functioning normally [10]. Not all high values for T4 and T3, and not all suppressed
TSH levels, are associated with hyperthyroidism. Estrogen administration or pregnancy raises the
thyroxine-binding globulin level and results in high total T4 and T3 levels but normal free T4 and
T3 estimates and a normal result on sensitive TSH assay. Thyroid hyperthyroxinemia may also be
attributable to other abnormal binding proteins, including albumin and prealbumin. Similarly,
thyroid hormone resistance states can cause increased serum T4 levels without hyperthyroidism.
Administration of corticosteroids, severe illness, and pituitary dysfunction can be associated with a
suppressed TSH level in the absence of hyperthyroidism [11]. Subclinical hyperthyroidism may
result from endogenous overproduction of thyroid hormone; it also may be exogenous as a result of
intentional administration of thyroid hormone to suppress thyroid malignancy, or unintentional
extreme hormone therapy in patients with hypothyroidism. Common causes of endogenous
subclinical hyperthyroidism include Graves' disease, autonomous functioning thyroid adenoma, and
toxic multinodular goiter. Transient TSH suppression may occur during subacute, painless, or
postpartum thyroiditis [12]. There is an opposite correlation between population iodine intake and
the prevalence of thyroid autonomy (thyroid tissue that functions without TSH), with a higher
prevalence in iodine-deficient areas. The prevalence of subclinical hyperthyroidism differs among
studies because of differences in defining the TSH level for subclinical hyperthyroidism, age of the
study population, and use of thyroid hormone medication. Hyperthyroidism has been reported to
be as high as 15 percent in persons older than 70 years in iodine-deficient regions [13]. The
condition is most common in patients on thyroid hormone therapy, in whom the prevalence may be
as high as 20 percent,5,6 particularly in those taking desiccated thyroid hormone [14]. Subclinical
hyperthyroidism should be differentiated from other causes of low TSH levels that are not related to
relative thyroid over activity, such as the use of certain drugs (dopamine and glucocorticoids),
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nonthyroidal illness (euthyroid sick syndrome), pituitary causes (TSH deficiency), hypothalamic
causes (thyrotropin-releasing hormone deficiency), and psychiatric conditions, especially affective
disorders. T4 and T3 levels are generally lower in persons with these conditions, whereas patients
with subclinical hyperthyroidism may have T4 and T3 levels in the mid to high reference range
[15]. In normal individuals, TSH is under negative feedback control by the amount of free thyroid
hormone (T4 and T3) in the circulation and positive control by the hypothalamic thyroid-releasing
hormone (TRH). Thus in the case of thyroid hormone deficiency (hypothyroidism) the TSH level
should be elevated. If the hypothyroid state is due to failure of the pituitary gland (TSH) or the
hypothalamus (TRH), the values for TSH may be low, normal or occasionally in the borderline
range. Thus a TSH above 15 mg/dl is very good evidence for primary hypothyroidism and a value
below 5 mg/dl is very good evidence against primary hypothyroidism. The presence of low Free T4
with a TSH of less than 10 strongly suggests a pituitary or hypothalamic etiology for the
hypothyroidism (secondary hypothyroidism) [16]. The TSH alone cannot be used to screen for
secondary hypothyroidism and usually requires a measurement of thyroid hormone levels to be
adequately interpreted. The most common cause (in more than 70% of people) is overproduction of
thyroid hormone by the entire thyroid gland, this condition is also known as Graves’ disease,
Graves’ disease is caused by antibodies in the blood that turn on the thyroid and cause it to grow
and secrete too much thyroid hormone. This type of hyperthyroidism tends to run in families and it
occurs more often in young women. Little is known about why specific individuals get this disease
[17]. Another type of hyperthyroidism is characterized by one or more nodules or lumps in the
thyroid that may slowly grow and increase their activity so that the total output of thyroid hormone
into the blood is larger than normal. This condition is known as toxic nodular also, people may
temporarily have symptoms of hyperthyroidism if they have a state called thyroiditis, this condition
is caused by a problem with the immune system or a viral infection that causes the gland to leak
stored thyroid hormone [18]. The same symptoms can also be caused by taking too much thyroid
hormone in tablet form, These last two forms of excess thyroid hormone are only called
thyrotoxicosis, since the thyroid is not overcharged [19]. The best way to initially test thyroid
function is to measure the TSH level in a blood sample. A high TSH level indicates that the thyroid
gland is failing because of a problem that is directly affecting the thyroid (primary hypothyroidism).
The opposite situation, in which the TSH level is low, usually indicates that the person has an
overactive thyroid that is producing too much thyroid hormone (hyperthyroidism). Occasionally, a
low TSH may result from an abnormality in the pituitary gland, which stops it from making enough
TSH to stimulate the thyroid (secondary hypothyroidism) [20]. In most healthy persons, a normal
TSH value means that the thyroid is functioning normally. T4 circulates in the blood in two forms:
1) T4 bound to proteins that prevent the T4 from entering the various tissues that need thyroid
hormone. 2) Free T4, which does enter the several target tissues to exert its effects. The free T4
fraction is the most important to regulate how the thyroid is functioning, and tests to measure this
are called the Free T4 (FT4) and the Free T4 Index (FT4l or FTI). Individuals who have
hyperthyroidism will have an elevated FT4 or FTI [21], whereas patients with hypothyroidism will
have a low level of FT4 or FTI. Combining the TSH test with the FT4 or FTI accurately determines
how the thyroid gland is functioning. The finding of an raised TSH and low FT4 or FTI shows
primary hypothyroidism due to disease in the thyroid gland. A low TSH and low FT4 or FTI
indicates hypothyroidism due to a problem connecting the pituitary gland. A low TSH with an
elevated FT4 or FT1 is found in individuals who have hyperthyroidism. T3 tests are often useful to
diagnosis hyperthyroidism or to determine the severity of the hyperthyroidism. Patients who are
hyperthyroid will have an elevated T3 level [22]. In some individuals with a low TSH, only the T3
is elevated and the FT4 or FTI is normal. T3 testing seldom is helpful in the hypothyroid patient,
later it is the last test to become abnormal. Patients can be severely hypothyroid with a high TSH
and low FT4 or FTI, but have a normal T3 [23]. In some situations, such as through pregnancy or
while taking birth control pills, great levels of total T4 and T3 can exist. This is because the
estrogens increase the level of the binding proteins. In these situations, it is better to ask both for
TSH and free T4 for thyroid evaluation [24]. Correlation between T3, T4 and TSH in fig 1, 2, 3, 4
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illustrated the negative correlation between T3, T4 with TSH in hyperthyroidism and
hypothyroidism.

Conclusion: Improve relationship between disorder of thyroid gland and the levels of Ts, T4, TSH
hormones.
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