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Vitamin D Deficiency, Blood Calcium hormones. Serum vitamin D levels were measured in 174 healthy
Levels, Thyroid Hormones women who are classified in groups according to the age(Mean age
34+14 years). Our results revealed that vitamin D deficiency is very
common among Libyan adult females because the mean of vitamin D
was 13.4 + 6.4 (n=174). Vitamin D deficiency was considered at
serum levels lower than 20 ng/ml.In addition, we evaluated serum
level ofcalcium and Thyroidfunction hormones (TSH, T3 and T4) in
only60participants from 174 who are included in this study.It has
been previously shown that individuals with low vitamin D levels
have low thyroid functionbut our results here indicated that serum
thyroid hormones and calcium analysis were lay within the normal
rang in most of the participants. Therefore, we strongly recommend
the screening for Vitamin D deficiency in all adult Libyan females
and encourage the advisability of increasing vitamin D intake
combined with following up its serum level to avoid over dose.
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Introduction:-

Vitamin D can be synthesized in adequate amounts by most mammals exposed to sufficient sunlight [1].Vitamin
D is considered as steroidal hormone precursor.The most biologically active isoform isCholecalciferol (or
vitamin D3) which is synthesized at the skin level from 7-dehydrocholesterol after exposure to ultraviolet B
(UVB) radiation [2]. Vitamin D binding protein transport vitamin D to the liver, where it is converted by 25-
hydroxylase enzyme to 25-hydroxyvitamin D3 (25(OH)D3), which isreflect vitamin D status [3].Vitamin D
status has been proposed as a biomarker of general health proposed [4]. Different roles have been attributed to
vitamin D such as the development, protection, transmission, and plasticity of the nervous system, improves
insulin sensitivity, downregulates the renin-angiotensin-aldosterone system [5]. The active metabolite of vitamin
D binds to the vitamin D receptor in the intestinal cell and stimulates the active calcium transport from the
intestine to the circulation. Active calcium absorption decreases when the serum 25-hydroxyvitamin D
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(25(OH)D) concentration is 20 nmol/L. Both calcium and vitamin D metabolites can decrease the secretion of
parathyroid hormone (PTH) through the calcium sensing receptor and the vitamin D receptors respectively. This
confirms that an interaction exists between calcium and vitamin D[6].Several studies observed a relationship
between hypovitaminosis D and thyroid diseases.

There is accumulating evidence that vitamin D play a role in regulating the function of thyroid gland and
Thyroid stimulating hormone (TSH) levels in the body [7]. TSH secreted from pituitary gland regulates the
production of thyroid hormones thyroxine (T4) and triiodothyronine (T3). T4 and T3 play an important role in
the normal growth and development of human body. Increased levels of TSH occur when the thyroid gland is
unable to produce the required amount of T4 and T3, while increased levels of T4 and T3 may lead to low TSH
levels. In addition, increased concentration of TSH and poor thyroid functioning have been reported in
individuals with low vitamin D serum levels [8]. In the literature, the correlation between vitamin D serum level
and thyroid function is not clear yet. The purpose of this study was to evaluatevitamin D and calcium status in
adult females and also to find out if there is a strongassociation with thyroid function.

Materials and Methods:-

Apparently healthy women were included in this study. They were living in Tripoli region and randomly
selected from the Libyan society. They were not complaining from any chronic medical diseases, no history of
thyroid diseases or any chronic illness that may interfere with our results. They were not on vitamin D or
calcium supplements.This study is carried out during the period from May 2018 to Sep 2018. The participants
were classified into three main groups according to the age: Group I “20-30 years”, Group II “31-40 years”,
group III “41-50 years”.

Estimation of serum 25 (oh) d levels using spectrophotometric method:

Vitamin Dlevels were measured by LIAISON vitamin D chemiluminescence immunoassay (DiaSorin, Saluggia,
Italy).This method is basedon that vitamin D forms with antimonytrichloride in chloroform a pinkcolor that can
be read at 500 nmwavelength [9].Vitamin D deficiency wasdefined as a serum level ofVitamin D of less than 20
ng/ml and levels of more than 30 ng/ml were considered normal [10].

Determination Of Serum Calcium Level Using Spectrophotometric Method:

This method is based onformation of Ca’" ions violetcomplex with o-cresol-phthaleincomplex in alkaline
medium. Theintensity of the color ismeasured at578nmwavelength. (CrescentDiagnostics, Cat No. CE 500).The
test is linear up to Calciumvalue of 15 mg /dl. Samples withhigher value should be diluted one to one with
distilled water and thecalcium levels then estimatedand the results are multiplied by 2 [11].

Serum Thyroid Hormone Test:

Blood samples were taken from all participants after atleast 8 h of fasting. T3, Free T4, TSH were measured
byCobas ECLIAs (Roche Diagnostics GmbH, Mannheim,Germany).Reference range for normal thyroid
function was considered as (1.2 — 4.4 pg/ml for T3), (0.8 — 2.0 ng/dl for T4) and (0.5 — 5.0 mU/1 for TSH) [12].

Statistical Tests:

Results were statistically analyzed by Sigma plot version 2 [13].The mean and the standarddeviation (SD) for all
the variables werecalculated. Unpaired student’s “t” test was used to compare the results of all examined groups.
Thedifferences between mean values for eachtested variable have been tested. Results considered non-
significant when P> 0.05.

Results and Discussion:-

Table 1 shows the concentrations of 25(OH)D Vitamin D in the serum of 174 females and that levels below
20ng/ml considered as vitamin D deficiency in all age groups. Total mean of serum Vitamin D of all results
obtained from 20-60 years old females equals 13.4 = 6.4 ng/ml (n=174) with mean age of 34+14. There is no
significant difference between the groups. 100% of the females were found to be vitamin D deficient (serum
25(OH)D < 20ng/ml).
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Table 1:- Mean+ SD of serum Vitamin D in174 womenaccording to age.

Sample size Age Vitamin D
(Number) (Years) (ng/ml)
N=40 20-30 18+1.6
N=42 31-40 15.7+1.4
N=42 41-50 14.9+1.56
N=50 51-60 10.9+2.13

The data of table 2 are summarized in the way to find out the status of calcium level in correlation to vitamin D
status where we could measure the concentration of both vitamin D and calcium level in the same time for only
54 women (mean age, 32+8 years),as it appears in table 2, when we calculated the mean of Vitamin D in this
subgroup (n=54) we also got serum 25(OH)D level of 15.7 ng/ml which was also in the deficiency range.

However, the mean calcium concentration of 54 women waswithin the normal rang (8.5 to 10.5 mg/dl) and there
was no significant difference in meancalcium concentration between the age groups of these 54 women.

Table No 2:- Therelationship between serum concentration of vitamin D and calcium in 54 sample of 174
sample included in this study.

Sample size Age(year) Vit. D(ng/ml) Calcium (mg/dl)
(Number)

N=20 20-30 13+£2.7 8.4+0.3

N=19 31-40 16.543.2 8.24+0.2

N=15 41-50 14.14£3.5 8.8+0.3

In table 3 the data represent the mean + SD of only 38 women from the 174 women included in this study due to
some laboratory limitation. For this subgroup (38 women), we measured serum Vitamin D, TSH, T4, and T3
levels only and did not detect calcium level. The meanserum 25(OH)D level of this subgroup was 15.3 ng/ml.
Similarly, for participants in this subgroup they found to be vitamin D deficient. The mean of TSH
concentration for in this subgroup is within the normal rang and there was no significant difference between the
of mean TSH concentration of the different ages (normal range of TSHis 0.5/2.5 mU/1).

Table No 3:- The relationship between mean of vitamin D andof TSH, T4, T3 concentration in 35 women.

Sample size | Age (years) Vit. D(ng/ml) TSH(mU/T) T3 (pg/ml) T4(ng/ml)
(Number)

20-30 13£3.6 1.33+0.6 1.46+0.26 10.04+1.8
N=10
N=15 31-40 18.78+5 2.4240.5 1.36+0.16 9.06+0.8
N=10 41-50 14.334+4 1.724+0.4 1.38+0.18 9.37+£0.9

In table 3 we collect the data in form of mean + SD of only 38 women from the 174 women included in this
study due to some laboratory limitation. For this subgroup (38 women), we measured serum Vitamin D, TSH,
T4, and T3 levels only and did not detect calcium level. The meanserum 25(OH)D level of this subgroup was
15.3 ng/ml. Similarly, for participants in this subgroupthey found to be vitamin D deficient. The mean of TSH
concentration for in this subgroup is within the normal rang and there was no significant difference between the
of mean TSH concentration of the different ages (normal range of TSHis0.5 — 5.0 mU/1) for T3 and T4 as shown
in table 3 all results are within normal range (normal range 1.2 — 4.4 pg/ml for T3 and 8 — 20 ng/ml for T4) [12].

Vitamin D is known for its primary role in bone and mineral homeostasis, and several studies reported that its
deficiency is associated with various diseases such thyroid disorders, cancer, infection, and adiposity as well as
osteoporosis [14].Our results revealed decreased serum 25 (OH) vit D levels in adult Libyan females. In this study,
we could not find any detectable abnormality in serum calcium of the participants. The link between vitamin D
deficiency and osteoporosis has been well established especially in the elderly. Vitamin D deficiency is
associated with the marked suppression in intestinal Calcium absorption and the impairment of Calcium
balance, which increases the risk of fractures [15].A study conducted in showed significant changes in ionized
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Calcium,but not total serum Calcium means that the physiologicallyactive form of Calcium is affected, while the
overallconcentration of Calcium is still significantlyunchanged [16].

Although, our results for T3 and T4 lay within normal ranges the numbers are towards the lower value of the
normal range of each. It has been previously published that there is high prevalence of hypovitaminosis D in
patients with thyroid disorders [17] and it has been found that physiological levels of Vitamin D may affect
thyroid function by modulating the immune system [18]. Moreover, it has been show that hypothyroidism
patients with or without an immune base have lower levels of vitamin D (< 20 ng/mL) than healthy people [19].
In this context, it has been shown that low vitamin D levels increase the risk of autoimmune thyroiditis and this
can also lead to abnormal TSH levels in the body [20]. Additionally, Colbay et al. showed that there is a
negative correlation between TSH and vitamin D level [21]. Zhang et al. [22] indicated that the higher level of
vitamin D leads to a reduction ofcirculated TSH, which are not in agreement with our resultshere but in non-
immune hypothyroidism, vitaminD didn’t correlate with TSH. This shows the diverse probable role of vitamin
D deficiency in the pathogenesis ofhypothyroidism. Furthermore, there is a study in 2013 performed in Saudi
Arabia recorded a significant positive association between Vitamin D and calcium levels in healthy and
hypothyroidism subjects [23].

Conclusion:-

Our study concluded that Vitamin D deficiency is a common health problem among Libyan women and larger
multicenter studies are neededto investigate the possible measures that can be taken to solve this problem such
as the impact of vitamin Dsupplementary on long-term general health status.
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