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1. Introduction

The endocrine system is a compilation of glands and tissues responsible for producing and
releasing hormones. These hormones are vital for controlling and coordinating essential
physiological processes such as growth, metabolism, sexual function, reproduction, sleep, and
mood [1, 2]. The complexity of the endocrine system is noteworthy [1, 2]. It is comprised of
specialized glands like the thyroid, parathyroid, and adrenal glands, as well as tissues including
adipose tissue, bone, and other organs that also have secondary endocrine functions. These
organs secrete a diverse array of hormones [1-4]. Some theories propose that the wide variety of
bacteria in the human body's microbial biome might act as a "virtual endocrine organ," releasing
chemical signals that impact human physiology [1-4].

This intricate system of glands and tissues generates hormones that are crucial for regulating
essential bodily functions. One significant hormone, IGF-1, is secreted by various tissues, and its
behavior may be influenced by its site of origin. Acting as both an endocrine hormone, initially
produced by the liver and then transported to other organs, and a paracrine hormone, with
multiple tissues including cartilaginous cells releasing it, IGF-1's potential role as an autocrine
oncogene has also been suggested [1-4]. Recent reviews delve into how IGF-1 affects growth
and metabolism in different tissues [1-4]. The debate over whether IGF-1, influenced by pituitary
GH, is the "true growth hormone" is further explored below.

Notably, IGF-II is composed of 67 amino acids, while IGF-I is a basic single-chain peptide
consisting of 70 amino acids. Interestingly, half of the amino acids in these peptides overlap with
those found in insulin [1, 2, 5-8]. Moreover, they share a structural component resembling the C-
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peptide in proinsulin. Elevated insulin levels trigger increased thymidine absorption and cell
division in various normal cells [1, 2, 5-8]. Another vital hormone, PTH, containing 84 amino
acids, plays a crucial role in regulating blood calcium and phosphate levels. PTH's short half-life
is approximately 5 minutes [1]. Its secretion is governed by serum-ionized calcium, which
interacts with a sensitive calcium-sensing receptor (CaSR) on the surface of parathyroid gland
cells. Activation of this G-protein coupled receptor inhibits PTH release and reduces serum
calcium levels [1, 7]. PTH levels exhibit an inverse sigmoidal correlation with serum ionized
calcium levels [1, 7].

The relationship between PTH, also known as parathormone or parathion, and bone has been a
subject of complex and extensive research [8-11]. Despite the challenges, this research has
yielded valuable insights with significant translational implications. The first FDA-approved
osteoanabolic drug for severe osteoporosis, Teriparatide, also referred to as PTH (1-34), emerged
as a result of this ongoing investigation [8-11]. The association between PTH and the skeletal
system, initially observed by anatomical pathologists Virchow and Erdheim in the late nineteenth
century, was initially tenuous and observational. However, it has since become more clearly
defined [8-11].

2. Patients and methods: This research was carried out at Nasiriyah Teaching Hospital in Thi-
Qar, The Endocrine Glands Center in Thi Qar Governorate, and the Biochemistry Laboratory
between 1/8/2022 and 1/8/2023. The study included 100 samples, divided into 50 control group
and 50 patients, with 50patients having their thyroid glands removed in a period ranging from
one day to a full month, and patients with euthyroid goiter aged (45-65). Using the ELISA
instrument, medical tests on the patients' blood were done, including (IGF-1 and PTH).

3. Results

The results showed a clear decrease in the patient group compared to the control group. The
study showed that the process of total thyroidectomy for patients with thyroid cancer leads to a
significant decrease in IGF-1 and PTH .

Table .1. Results of the parameters involved in our study

Parameters
Groups (IGF)-1 ng/ml PTH pg/ml
patients 17.90 +5.01° 43.73 +5.36°
Control 24.67 +5.78% 50.82 + 4.89%
L.S.D 8.21 8.11
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4. Discussion

Limited understanding exists regarding the mechanisms by which thyroid hormones impact bone
health. Thyroid hormones can influence bone cells either by elevating the production of growth
hormone (GH) and insulin-like growth factor-1 (IGF-1), or by directly regulating specific target
genes through nuclear receptors. Thyroid hormone receptors (TRs) have been identified in
human and rodent osteoblast-like cells, cell lines, and more recently, osteoclasts generated in
vitro from an osteoclastoma [11-15]. A multitude of endocrine signals, including thyroid
hormone, insulin-like growth factor I, glucocorticoids, and growth hormones, orchestrate the
intricate process of longitudinal bone development. mThe growth of a child's skeleton is reliant
on insulin-like growth factor-1 (IGF-1). Both bone mass and serum IGF-1 levels in individuals
experience an increase from birth and reach their peak during puberty. Deviations from normal
IGF-1 levels, either too low or too high, can lead to skeletal abnormalities such as acromegaly,
dwarfism, and gigantism [15-17]. Deleting IGF1 conditionally from hepatocytes in the skeletal
system has moderate effects on radial bone growth and no impact on linear bone growth or
trabecular bone volume. Our study illustrates an association between hypothyroidism and
reduced serum IGF-I levels. Furthermore, individuals with growth hormone (GH) deficiency
exhibit lower IGF-I levels due to decreased muscle mass. Additionally, a diminished osteoblastic
response to parathyroid hormone (PTH) is also a plausible outcome. Serum IGF-1 levels and
osteoblasts' PTH-dependent synthesis of IGF-1 are elevated in acromegaly produced by a
pituitary adenoma, which also results in enhanced bone remodeling [17-19]. The most common
side effect of a complete thyroidectomy is hypoparathyroidism. The removal of the parathyroid
gland and damage to its blood supply, which can result in temporary or chronic
hypoparathyroidism, are just two of the causes of hypocalcemia after thyroid surgery [20, 21]. A
common postoperative consequence following complete thyroidectomy is hypoparathyroidism or
a lack of parathyroid hormone (PTH). If PTH deficient patients are not appropriately treated with
activated vitamin D (1, 25-dihydroxycholecalciferol or calcitriol), they will experience
significant hypocalcemia. On the long-term results of these patients, there hasn't been much
research done. Parathyroid hormone (PTH) deficiency, often known as hypoparathyroidism, is
one of a few postoperative problems linked to total thyroidectomy or complete thyroidectomy
[22, 23]. While a lot has been written on the prevalence of hypocalcemia in people who have had
thyroid surgery, less is known regarding the prevalence of PTH deficit and the long-term
prognosis of these patients. There have not been any research done on the time course for serum
PTH levels to return to normal levels or the time [22-25]
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