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Abstract

This study was conducted to find out a relation between Vitamin D deficiency and disturbance of hormones released by the pituitary gland; Thyroid Stimulated Hormone (TSH) and thyroid hormones; Triiodothyronine  (T3) and Thyoroxine (T4). To meet the requirements of this survey, data were collected from a private lab in Hawler which included 80 males and 81 females during months of 2019. Having said 16 males had normal range of vitamin D and one of them had more than 70 ng/ml and 63 males had vitamin D deficiency. On the other hand, 20 females had normal range of vitamin D and 61 of them had deficiency. So, there was no significant difference (P >0.05) between males and females regarding deficiency of vitamin D. Regarding association of vitamin D deficiency with TSH disturbance, no any significant difference (P>0.05) was found and same thing with patients who had normal range of this vitamin. Concerning association of vitamin D deficiency with T3 disturbance, no any significant difference (P>0.05) was found and same thing with patients who had normal range of this vitamin. Ultimately, relation of vitamin D deficiency with T4 disturbance, no any significant difference (P>0.05) was found and same thing with patients who had normal range of vitamin D.
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1. Introduction
Vitamin D deficiency is a global health problem. Over a billion people worldwide are vitamin D deficient or insufficient.  Yet no international health organization or governmental body has declared a health emergency to warn the public about the urgent need of achieving sufficient vitamin D blood levels (Naeem, 2010).  Understanding of the role of vitamin D has been evolving since its discovery in the early 20th century from being a simple vitamin to a steroid pro-hormone.  It has been recognized to be involved in various immune functions as well as bone and muscle development (Deluca, 2008).  Vitamin D deficiency has been shown to be associated with autoimmune diseases, including rheumatoid arthritis (RA), systemic lupus erythematosus (SLE), inflammatory bowel disease (IBD), multiple sclerosis (MS) and type 1 diabetes (T1DM), and that vitamin D supplementation prevents the onset and/or development of these autoimmune diseases.  Furthermore, it was reported that patients with Hashimoto’s thyroiditis, an autoimmune thyroid disease had lower vitamin D levels (Tamer et al., 2011).  Vitamin D plays an essential role in calcium homeostasis and the development and maintenance of the skeleton. It is recognized as the sunshine fat soluble vitamin. Exposure to ultraviolet B light (290–320 nm) are the main source of vitamin D (Michael, 2004).  In the classical endocrine pathway, vitamin D enters the circulation attached to a D-binding protein, is first hydroxylated in the liver to 25(OH) D and then in the kidney to form the active metabolite, 1, 25 dihydroxy vitamin D (1, 25-(OH)2 D) or calcitriol.  Serum 25(OH) D, the most abundant circulating precursor of active vitamin D, is the most widely accepted indicator of vitamin D status and reflects combined contributions from cutaneous synthesis (Lips, 2006).  Serum 25(OH)D has a half-life of approximately two to three weeks, in contrast, 1,25-(OH)2D has a short circulating half-life and is tightly regulated over a narrow range by parathyroid hormone, calcium and phosphate.  Serum 1,25-(OH)2D is not a good measure of vitamin D status since a decrease may not occur until vitamin D deficiency is severe.  Levels of 25(OH)D 30 to 32 ng/ml is considered to be sufficient, but levels of 20 to 29 ng/mL is insufficient and if it is less than 12 ng/ml is considered an evidence of severe vitamin D deficiency (Khan and Fabian, 2010). Importantly, both vitamin D and thyroid hormone bind to similar receptors called steroid hormone receptors. A different gene in the Vitamin D receptor was shown to predispose people to autoimmune thyroid disease including Graves’ disease and Hashimoto’s thyroiditis. For these reasons, it is important for patients with thyroid problems to understand how the vitamin D system works.  Vitamin D mediates its effect though binding to vitamin D receptor (VDR), and activation of VDR-responsive genes. While VDR gene polymorphism was found to associate with autoimmune thyroid diseases ( Kaplan, 1999). The purpose of this study was to examine the relationship between hypothyroidism and vitamin D deficiency and to clarify the relation between serum calcium levels with hypothyroid disease. 
2. Materials and Methods
2.1. Study site
The present study was carried out in a private lab in Hawler during 2019 to find out the association of vitamin D deficiency with disturbance in secretion of TSH, T3 and T4
2.2. Selection of individuals for survey


The survey included patients from both sexes (80 males and 81 females) and with different ages who visited a private lab in Hawler for check-up or referred by out-patient clinics. 
2.3. Procedure followed

2.3.1. A vitamin D test is a blood test. During a blood test, a health care professional will take a blood sample from a vein in your arm, using a small needle. After the needle is inserted, a small amount of blood will be collected into a test tube or vial.
2.3.2. Vitamin D

Two forms of vitamin D can be measured in the blood, 25-hydroxyvitamin D and 1,25-dihydroxyvitamin D. The 25-hydroxyvitamin D is the major form found in the blood and is the relatively inactive precursor to the active hormone, 1,25-dihydroxyvitamin D. Because of its long half-life and higher concentration, 25-hydroxyvitamin D is commonly measured to assess and monitor vitamin D status in individuals.
The VIDAS® 25 OH Vitamin D Total reference range is compliant with international clinical recommendations. It enables clinicians to confidently establish a patient’s vitamin D status and determine the appropriate supplementation when needed. Following the patient’s status will allow to check the dosage and adjust it (Holick, 2007).
2.3.3. Thyroid Function Test
Modern measurement of thyroid hormones is done by a new technique, radioimmunoassay (RIA), discovered by Dr. Solomon Berson and Dr. Rosalyn Yallow. They were awarded the 1977 Nobel Prize in Medicine for this discovery which revolutionized the study of thyroid disease as well as the entire field of endocrinology. 
2.3.3.1. T3 and T4 and TSH Interpretations
A. A normal TSH and normal T4 indicate a normally functioning thyroid gland.

B. A low TSH and high T4 generally indicate hyperthyroidism.

C. A high TSH and low T4 indicate primary hypothyroidism (due to a thyroid disease).
The lab is following the procedure recommended by the producing company of kits.
3. Statistical analysis

Results were statistically analyzed by SPSS 11.5 for Windows. Analysis of variance F test (ANOVA) was used to compare the results of all examined cases in all studied groups. The differences between mean values for each tested variable have been tested by student’s “t” test.
6. Conclusions

In the light of the obtained data, it has been concluded that deficiency of vitamin D had no any negative effects on the disturbance of the pituitary hormone; TSH and thyroid hormones; T3 and T4. Also, normal ranges of vitamin D in referred individuals to the private labs had no impacts on the secretion of the aforementioned hormones.
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