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receptors, nuclear grams and the blood supply changes depending on the functioning of the
receptors’ gland. There are lymphatic vessels, but their function in relation to
' endocrine function is uncertain.

INTRODUCTION

The thyroid gland is a small gland, about 5 cm in size, located under the skin
under Adam's apple in the neck. In the center, in a region called the isthmus, the two
parts of the gland join, which gives the thyroid gland the shape of a tight tie. It is
normally difficult to see the thyroid gland and can barely be felt (Shibusawa et al.,
2003). As with a swollen goiter, it is convenient for doctors to feel, and it may appear as
a prominent bulge at the bottom or sides of Adam's apple .The thyroid gland secretes
thyroid hormones, which control the body's metabolic rate (Abdulbagi et al., 2018). an
enzyme called thyroxine-binding globulin carries the bulk of T4 and T3 into the
bloodstream. In the blood, only a limited volume of T4 and T3 are readily available. In
fact, it is this free part of the hormone that is active. When the free hormone is used by
the body, more of it is released by the thyroxine-bound globulin (Chiamolera et al.,
2012) .The thyroid gland requires iodine, the ingredient present in food and water, to
produce the two thyroid hormones. The gland of the thyroid stores and processes iodine
in order to convert it into a thyroid hormone. With the use of thyroid hormones, some of
the iodine in those hormones is released, then returns to the thyroid gland and is recycled
to produce more thyroid hormones (Ferrara et al., 2012). The strange thing is that the
thyroid gland releases fewer thyroid hormones if it is exposed to high levels of iodine
transported to it through the blood. There is, thus, a complex system that regulates the
body's levels of thyroid hormones (Moran et al., 2013). Next, right before the pituitary
gland in the brain, the hypothalamus secretes the hormone thyrotropin, which allows the
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pituitary gland to develop thyroid-stimulating hormone (TSH). TSH activates the thyroid
gland, as its name implies, to produce thyroid hormones. Depending on if blood levels of
thyroid hormones are too high or too low, the pituitary gland inhibits or speeds up the
production of TSH. The thyroid gland also releases the hormone calcitonin, which, by
helping to incorporate calcium into the bones, can increase bone strength. (Warnmark et
al., 2003).

Definition of Thyroid Hormones:

They are hormones secreted by the thyroid gland and their primary function is to
regulate the speed of metabolism in many tissues. An increase or decrease in the thyroid
gland's production of hormones can cause some diseases (Kaneshige et al., 2001). The
thyroid gland releases its hormones into the bloodstream in response to a regulating
hormone released by the pituitary gland called thyroid stimulating hormone (Barry et al.,
2010). The thyroid gland is the only organ in the body that has the ability to synthesize
iodine in large quantities for use in the synthesis of thyroid hormones (Oetting et al.,
2007). This gland arises from the endoderm layer of the front of the fetus's
gastrointestinal tract. It appears as a cyst-like denta from the ventral surface of the
pharynx (Ortiga-Carvalho et al.,2005). Then the dimensional end of this diphtheria
gradually expands and becomes dilobed. As for the end of the pharynx, it narrows,
forming the thyroid-lingual duct, which then disappears. The thyroid lobe occupies an
anterior position in relation to the trachea. The thyroid gland consists of two lobes,
joined together by the isthmus. In mammals, the thyroid gland is located above the
windpipe, just below the cartilage, which is the marker for the thyroid gland's location.
The presence of remnants of the lingual thyroid duct near the isthmus is noted in the
structure of the hierarchical lobe feature. The weight of the thyroid gland in humans
ranges from 15-20 grams. The functional unit of the thyroid gland is the vesicle, which
consists of a single layer of cubic epithelial cells surrounding a lumen containing a
colloidal substance called colloid. The vesicle diameter may insist about 200 pm. There
are variations in the diameters of the vesicles even within the gland itself. The vesicles
are surrounded by a network of capillaries. When the gland is ineffective, the amount of
colloid increases and the histological composition of the thyroid gland changes in most
domestic animals (Dahham et al., 2019). The vesicle cells synthesize thyrogobulin,
which is released into the colloid-containing lumen. Thyroclobulin is important because
it forms the basis for the thyroid gland’s attachment process to the upper arteries that
arise from the external carotid arteries, as well as the lower thyroid arteries that arise
from the subclavian arteries. The blood supply changes depending on the functioning of
the gland (Al-Tekreeti et al., 2017). There are lymphatic vessels, but their function in
relation to endocrine function is uncertain. Also, the thyroid gland in some mammals,
including humans, is rich in sympathetic post-ganglionic nerve fibers whose function is
vascular motility (El-Hilali et al., 2016).. As well as its nerve connection with the cells
of the vesicles (Sap et al., 1987). The stimulation of these nerve fibers leads to the
secretion of thyroid hormones, as these cells respond to the stimulating hormone of the
thyroid gland by releasing histamine, serotonin and other substances. These released
amines directly affect the follicular cells to initiate the release of thyroid hormones or to
increase blood flow to the thyroid gland (Bander et al., 2015). The thyroid gland is
surrounded by two layers of connective tissue. The outer layer is attached to the cervical
ligaments and the inner layer is attached to the surface of the gland. Thyroid cells are
characterized by fine villi that extend into the colloid. The mammalian thyroid gland
contains cells that are a source of the hormone calcitonin (Dheeb et al., 2015).



Thyroid Hormone Concentration and Receptor 223

Fig. 1: Thyronine Triple lodine T3(Chiamolera et al., 2009).

FunctionsThyroid Hormone and Actions Axis Receptor:

Normal thyroid hormone function requires normal transport of thyroid hormone
through the cell membrane, appropriate elimination of iodine, presence of nuclear
thyroid hormone receptors, thyroid hormone response agents, co-steroids, co-inhibitors,
and natural histone elastinosis (Phan et al., 2010). The syndrome is a rare syndrome in
which levels of thyroid hormones are elevated, while the level of thyroid-stimulating
hormone (TSH) is not suppressed, or is not suppressed completely as expected. The first
report of this case appeared in 1967 (Bochukova et al., 2012).
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Fig. 2: Thyroid hormone action (Nikrodhanond et al., 2006).
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It is basically a decreased end-organ response to thyroid hormones. The
biochemical properties are similar to that of TSH, binds to TSH receptors on the
epithelial cells of the normal thyroid gland or to highly differentiated tumor tissue in the
thyroid gland and stimulate iodine uptake, production and secretion of thyroglobulin,
trilodothyronine, and thyroid hormone.

T -ligand-independent repression T -ligand-dependent transactivation

Fig.3: Gene regulation by thyroid hormones. (Brent et al.,2012).

Physiological Effects of Thyroid Hormones and Secretion of The Hormone:

Thyroid hormones affect most body functions as they directly affect a number of
physiological processes, and they are necessary for the work of other hormones in these
processes, for example, thyroid hormones must be present with somatotropin in early
development. The deficiency of thyroid hormones in humans causes major disturbances
in growth, development, reproduction, behavior and metabolism (van et al., 2012).
Thyroid hormones are unique in their effects that appear on almost every tissue of the
body during a person’s life. The thyroid hormone is necessary for the functioning of
many body tissues. In a healthy person, the gland permanently secretes thyroxine (T4),
which is converted into thyroxine triiodine in other organs by the enzyme selenium-
dependent (idothyronine diiodinease). Tri-thyroxine binds to the thyroid hormone
receptor in the cell nucleus, and there it works to stimulate the operation of certain genes
to produce a group of proteins. In addition, the hormone binds to avf, the avp cell
envelope protein, stimulating the reverse transporter of sodium and hydrogen and
performing a host of other functions such as angiogenesis and cell growth (Refetoff et
al., 2014). In the blood, most of the thyroid hormones (99.97%) are bound to transporter
proteins such as thyroxine-binding globulin, only the hormone not bound to the
transporter proteins is biologically active. Molecules of thyroglobulin. The process is
controlled by the thyroid-stimulating hormone produced by the pituitary gland, an
insufficient amount of iodine can cause a deficiency in the thyroid hormone (Kaneshige
et al., 2000). Both the hypothalamus and the pituitary and thyroid glands play an
important role in maintaining the normal thyroid hormone, the production of TSH from
the pituitary gland The anterior is stimulated by the releasing hormone thyrotropin
produced by the hypothalamus, the production of both TSH and the thyrotropin-releasing
hormone is reduced by negative thyroxine reflux, the insufficient amount of the releasing
hormone thyrotropin, which, in a rare event leads to insufficient thyroid-stimulating
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hormone and consequently a deficiency of thyroid hormone (Refetoff et al., 2007).
Hypothyroidism. The hypothalamus secretes a hormone called thyroid-stimulating
hormone (TRH), which in turn causes thyroid-stimulating hormone (TSH) to be released.
TSH sends a signal to the thyroid gland to release the thyroid hormones: thyroxine (T4),
and triiodothyronine (T3). Converting T4 to active T3 is carried out in peripheral tissues
with the help of deiodinase enzymes. Thyronine triiodine has an adverse effect on the
pituitary gland; This reduces the secretion of the thyroid-stimulating hormone.
Triiodothyronine (T3): a hormone produced by the thyroid gland. This hormone affects
many physiological processes in the human body, including growth and metabolism, as
well as the regulation of body temperature and heart rate. THR represents only 20% of
thyroid hormones, while thyroxine accounts for the remainder (Dheeb et al., 2015).
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Fig.4: Regulating thyroid hormones (Bianco et al, 2011).

Despite this, THR is four times as effective as thyroxine. The biological half-life
of THR is short, at only 2.5 days, compared to the biological half-life of THR of 6.5
days.

Goiter:

Goiter, also known as hyperthyroidism, goiter, swollen thyroid gland, or
parathyroid gland is one of the most common thyroid problems, and this condition is
swelling in the neck area. Specifically, the anterior aspect of the windpipe is the result of
an increase in the size of the thyroid gland, in fact, the occurrence of hypertrophy does
not necessarily mean that there is a malfunction of the thyroid gland (Hussain et al.,
2018). Hormones, and it can be said that goiter may occur with the thyroid gland
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continues to develop, in what is known as euthyroidism, regular levels of its hormones.
Hyperthyroidism is the development of vast quantities from the gland. other symptoms
may be described and Diagnosis of goiter This may include asking the patient to swallow
during the physical examination, and after the hyperthyroidism is diagnosed, the affected
doctor may undergo a series of tests and other tests to detect other thyroid disorders and
the causes of the condition (Dheeb et al., 2015).
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Fig. 5: normal and goiter thyroid gland (Cheng SY et al., 2010)

This includes a thyroid function test, which contributes to the detection, and
other tests may be required in certain cases, which can be shown as follows: Ultrasound
scan: This contributes to a better examination of the thyroid gland, in addition to
determining the size of the enlargement that occurred in it. Radioactive iodine scan: This
includes injecting the patient with radioactive iodine, in order to obtain a detailed picture
of the thyroid gland (Hussein et al., 2019). Thyroid antibody tests: which can be
requested by the doctor to help him diagnose and determine the appropriate treatment for
goiter, specifically to distinguish thyroid disorders caused by autoimmune diseases from
other thyroid diseases and disorders. Fine needle biopsy: Fine Needle Aspiration In some
very rare cases, the nodule that appeared on the thyroid gland may be cancerous, as more
than 95% of the thyroid nodules are benign and non-cancerous, and despite this, to
ensure the health and safety of the patient, the doctor may request a biopsy of the thyroid
nodule to be examined under a microscope and to confirm of their nature; Benign or
precancerous (Nouri et al., 2015).

Thyroid Cancer:

Among the cells of the thyroid gland, thyroid cancer develops-this a butterfly-
shaped gland that lies at the base of your mouth. In order to control the heart rhythm,
blood pressure, body temperature and weight, the thyroid gland secretes hormones. is
due to modern technologies that have allowed them to find small cancers in the thyroid
gland, which they could not detect in the past. Thyroid cancer occurs when cells in that
gland undergo genetic changes (mutations). Mutations allow cells to grow and multiply
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rapidly (Hussain et al., 2017). These cells do not die as normal cells do. The
accumulating thyroid cells form a tumor. The abnormal cells can invade nearby tissues.
Papillary thyroid cancer occurs from cells that contain thyroid hormones and store them.
It can occur at any age but is most common in individuals between 30 and 50 years of
age as two different types of thyroid cancer .Follicular thyroid cancer. Follicular thyroid
cancer affects the follicular cells of the thyroid gland. It most often affects people over
the age of 50. Hortle cell carcinoma is a rare and more aggressive condition than
follicular thyroid cancer .anaplastic thyroid cancer. anaplastic thyroid cancer is a rare
type of thyroid cancer that begins in the follicular cells. This cancer multiplies quickly.

Fig. 6: lllustration of thyroid cancer (Azziz et al, 2006).

Medullary thyroid cancer. Medullary thyroid cancer begins in cells known as C
cells in the thyroid gland that is responsible for the production of the hormone. The
occurrence of medullary thyroid cancer in its early stages can be demonstrated by an
elevated blood calcitonin level (Dheeb et al., 2014). The possibility is boosted by some
genetic syndromes. In the thyroid gland, many other uncommon forms of cancer arise.
Among the methods of cancer treatment for the thyroid gland removing the thyroid gland
and the central neck area by means of surgery is the first step in treating thyroid cancer
in most cases. Thyroid preservation can be applied in some cases, when the cancer is less
aggressive (differentiated cancer, no evidence of lymph node proliferation, i.e., major
genetic modifications, p53 mutations etc.) in patients under the age of 45 years
(Hammadi et al., 2019). An operation should be performed if the diagnosis is established
to be differentiated thyroid cancer (such as papillary thyroid cancer) or if a needle biopsy
is suspected, while a watchful wait strategy is not recommended in any evidence-based
guidelines. Watchful waiting reduces overdiagnosis or unnecessary medical care for old
thyroid cancer patients. Radioactive iodine-131 is used in patients with papillary or
follicular thyroid cancer on thyroid tissue remaining after surgery and treatment for
thyroid cancer. Patients with medullary thyroid carcinoma, anaplastic thyroid carcinoma,
do not benefit from this treatment (Gereben et al., 2008).
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CONCLUSION

There is no question over a tiny goiter that does not trigger physical or aesthetic
concerns. However, a large goiter can make breathing or chewing painful and can lead to
coughing and hoarseness. a goiter that comes from other disorders, such as
hypothyroidism or hyperthyroidism, may be linked with a variety of symptoms ranging
from weakness and weight gain to unintended weight loss, irritability and trouble
sleeping.
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