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Abstract 

Parathyroid hormone (PTH) is a small protein that participates in controlling the balance of 

calcium and phosphate in the body. It has an effect on the skeleton, as it affects the processes 

of building and breaking down bones. Samples were taken from arthritis and thyroid patients, 

and the levels of ESR, TSH, T4, T3, PTH, and Ca were measured to determine the level of 

each of them and to know the relationship between them. The results were TSH ( 4.240±1.650  

p≤0.005)T4 ( 44.10±6.82  p≤0.005) 

, T3 ( 1.823±0.727 , p≤0.005) ESR( 47.80±6.61  p ≤0.005) 

ca( 7.311±0.609 p ≤0.005) The results showed that a high level of ESR indicates the presence 

of arthritis, a high level of TSH, and a low level of both T 3  and T 4  indicate hypothyroidism 

and a low level of PTH, as well as ca. Parathyroid hormone is related to bones, as blood calcium 

decreases and bone resorption increases. Hypothyroidism also affects the parathyroid gland. 
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Introduction:  

    The parathyroid glands are a pair of glands that are usually located behind the left and right 

lobes of the thyroid gland. Each gland is a flat, yellowish-brown oval shaped like a lentil, and 

is usually about 6 mm long, 3 to 4 mm wide, and 1 to 2 mm anteriorly and posteriorly (1). 

There are usually four parathyroid glands. The parathyroid glands on each side that are higher 

up are called the superior parathyroid glands, while the two lower ones are called the inferior 

parathyroid glands. Healthy parathyroid glands generally weigh about 30 mg in men and 35 

mg in women. (2)(3) These glands are not visible or can be felt during a neck examination. 

     The parathyroid glands vary in number: three or more small glands,(4) and can usually be 

located on the posterior surface of the thyroid gland.(4) Occasionally, some individuals may 

have six, eight, or more parathyroid glands.(3) In rare cases, the parathyroid glands may be 

within the thyroid gland itself, the chest, or even the thymus gland.(4) 

     Parathyroid hormone (also known as parathyroid hormone) is an 84-amino acid peptide 

produced and secreted naturally by the parathyroid glands, which regulates the systemic 

metabolism of calcium, phosphate, and vitamin D. It is a small protein involved in controlling 

calcium and phosphate homeostasis, as well as bone physiology. Parathyroid hormone has 

effects opposite to those of calcitonin. (5) The main function of the parathyroid glands is to 
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maintain calcium and phosphate levels in the body within a very narrow range, so that the 

nervous and muscular systems can function properly. (6) The parathyroid glands do this by 

secreting parathyroid hormone (parathyroid hormone). Parathyroid disease is traditionally 

divided into conditions in which the parathyroid gland is overactive (hyperparathyroidism) and 

conditions in which the parathyroid gland is underactive or underactive (hypoparathyroidism). 

Both conditions are characterized by symptoms related to excess or deficiency of parathyroid 

hormone in the blood. (7) Hypoparathyroidism may present with symptoms related to low 

calcium, It is generally treated with vitamin D analogues. 

 

     Mechanism of action of parathyroid hormone: Parathyroid hormone regulates calcium 

homeostasis and phosphate metabolism through a complex interaction that affects bone 

turnover and renal excretion of calcium and phosphate. In addition, PTH increases the synthesis 

of vitamin 1,25(OH)2D3, which enhances intestinal absorption of calcium. PTH administration 

results in the release of calcium from the bone surface. Chronic administration of PTH results 

in an increase in the number and activity of osteoclasts; however, intermittent administration 

results in increased trabecular bone deposition. PTH increases serum calcium concentration 

directly, by increasing bone resorption and increasing renal calcium reabsorption, and 

indirectly, by increasing renal synthesis of 1,25(OH)2D3 through activation of 25OHD3-1-

hydroxylase in the proximal tubular cell. PTH administration also results in the release of 

phosphate from bone and increases phosphaturia by inhibiting phosphate reabsorption in the 

proximal (and partially distal) tubules. Although serum phosphorus may increase bone 

resorption caused by parathyroid hormone, parathyroid hormone lowers serum phosphorus 

concentration through its phosphaturic effect, thereby reducing the potential negative effect of 

hyperphosphatemia on calcium homeostasis. The direct result of all these actions is an increase 

in serum calcium concentration and a decrease in serum phosphate concentration (8). 

    PTH has profound effects on the skeleton at the tissue level. High circulating levels of the 

hormone can produce both catabolic and anabolic effects on bone, depending on the temporal 

profile of its excess. Persistent (or chronic) elevations in PTH, as in primary or secondary 

hyperparathyroidism, increase the rate of bone remodeling and can lead to bone loss.(9) 

Low or normal PTH levels in a patient with hypocalcemia indicate hypoparathyroidism when 

serum magnesium levels are normal (10). 

 

   Patients with hypoparathyroidism present with severe hypocalcemia, hyperphosphatemia, 

tetany, hypomagnesemia, and low vitamin D levels. Basal ganglia calcifications are another 

very common feature of this syndrome. The most common cause of hypoparathyroidism is 

damage or removal of the parathyroid glands during neck surgery, especially complex thyroid 

surgery. However, hypoparathyroidism may occur as a congenital disorder or as an 

autoimmune condition, in isolation or in association with other organ failure. The reader is 

referred to several excellent recent clinical reviews of this rare condition (11-13) 

 

    PTH is a hormone important for many cellular processes, primarily focusing on mineral 

metabolism. This tightly regulated hormone is critical for the regulation of calcium and 

phosphate homeostasis as well as bone metabolism. Dysregulation leads to dramatic clinical 

pictures characterized by poor bone mineralization and increased soft tissue mineralization. 

These abnormalities in turn lead to cardiovascular disease and renal failure. Key gaps in our 

understanding of PTH include the role of intracellular signaling, the interaction of PTH with 
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other hormones involved in mineral metabolism, and the mechanisms by which PTH may 

affect cardiovascular health. Women with low TSH levels who are treated with T4 lose bone 

minerals from the spine more rapidly than women without known thyroid disease. (14) Given 

the decreased serum levels of PTH and 1,25-dihydroxyvitamin D3 and impaired intestinal 

calcium absorption in patients with thyrotoxicosis, it is thought that increased calcium levels 

directly reflect accelerated bone resorption. Suppression of PTH secretion in patients with 

thyrotoxicosis, and the resulting decreased PTH-mediated renal tubular calcium reabsorption, 

are thought to be the mechanisms responsible for hypercalciuria in these patients. Patients with 

thyrotoxicosis rarely develop symptoms due to hypercalcemia and hypercalciuria. However, 

thyrotoxicosis is a known risk factor for osteoporosis (15). 

The method of work: 

Serum samples were taken from patients with arthritis and hypothyroidism, aged 30-45 years. 

(T3, TSH, and T4) were measured to determine the level of thyroid hormones, (PTH) was 

measured to determine the level of parathyroid hormone, (ESR) was measured to determine 

the level of arthritis, and blood calcium (Ca) was measured. These analyses were measured 

using special ELISA kits for each analysis. The method of making ELISA kits is done through 

several steps. The first step is to add blood serum to the reaction wells containing the antibody 

at a temperature of 37 degrees Celsius for 90 minutes. The second step is to add the binding 

enzyme. The third step is to wash the wells, where we empty the wells of their contents and 

wash them in the washing solution and dry them. The fourth step is to add TMB (sabstrat), 

which in turn shows the blue color. The fifth step is to add stop solution to stop the reaction, 

where the blue color turns to yellow and its intensity indicates the intensity of the reaction. The 

sixth step is to read the results in the device at a wavelength of 450 nm, which is the wavelength 

for reading the yellow color. 

 

 

Results: 

 The results of this study showed that the level of erythrocyte sedimentation rate (ESR) mm/h 

was (47.80±6.61) for the group of patients, while its level was (15.29±3.09) for the healthy 

group, as in Table (1-1) below: 

 

the group ESR 

Mean 

±SD 

The patients 47.80 

±6.61 

Healthy people 15.29 

±3.09 

P-Value 0. 05 
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The mu/LTSH level was (4.240±1.650) for the patients group while it was (1.272±0.414) for 

the healthy group, and the T3 ng/ml level was (1.823±0.727) for the patients group while it 

was (8.871±2.710) for the healthy group (control group) and T4 nmol/l (6.82±44.10) for the 

patients group while it was (242.0±32.9) for the healthy group as in Table (1-2) below: 

 

 

the group TSH 

Mean 

±SD 

T3 

Mean 

±SD 

T4 

Mean 

±SD 

The patients 4.240 

±1.650 

1.823 

±0.727 

44.10 

±6.82 

Healthy 

people 

1.272 

±0.414 

8.871 

±2.710 

242.1 

±32.9 

P-Value 0. 05 0.05 0. 05 

The PTH level was low (23.86±6.10) pg/ml, and the calcium level in the patient group was 

(7.311±0.609) mg/dl, while its level in healthy people was (10.231±0.326) as in Table (1-3) 

below: 

 

the group PTH 

Mean 

±SD 

Ca 

Mean 

±SD 

The patients 23.86 

±6.10 

7.311 

±0.609 

Healthy people 62.60 

±11.4 

10.231 

±0.326 

P-Value 0. 05 0. 05 

 

 

 

Discussion: 

 The ESR levels of the patients group were high compared to the healthy group (p≤0.05), 

indicating the presence of arthritis, and the TSH level of the patients group was high compared 
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to the healthy group as well (p≤0.05), while the results of the T3 and T4 tests were low in the 

patients group (p≤0.05), indicating hypothyroidism, and the PTH level was low in the patients 

group (p≤0.05), indicating hypoparathyroidism, and as for the low calcium level, it is an 

indication of the action of parathyroid hormone, which works to maintain the calcium level in 

the blood, and the presence of a high ESR level indicates the presence of arthritis associated 

with low calcium. It is believed that the suppression of PTH secretion in patients with 

hypothyroidism, and the resulting decrease in renal tubular calcium reabsorption mediated by 

(15) PTH, PTH has profound effects on the skeleton at the tissue level. High circulating levels 

of the hormone can produce both catabolic and anabolic effects on bones (9). Parathyroid 

hormone is affected by thyroid disorders and thus affects the regulation of calcium levels, 

which in turn affects the structural structure of bones. Parathyroid hormone is decreased by 

hypothyroidism or thyrotoxicosis or may be a result of thyroid surgery. The parathyroid gland 

regulates the systemic metabolism of calcium, phosphate and vitamin D. PTH is a small protein 

involved in the control of calcium and phosphate balance, as well as bone physiology. The 

main function of the parathyroid glands is to maintain calcium and phosphate levels in the body 

within a very narrow range, so that the nervous and muscular systems can function properly. 
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