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ABSTRACT
This study was aimed to determine the role of vitamin D on renal function and thyroid gland.
Eighty blood samples were collected (20 patients and 20 healthy) of different sex with differ-
ent ages (28-88) years from Baghdad's hospitals to study the renal function, as well as samples
from (20 patients and 20 healthy) of different sex with various ages (12-62) years were collect-
ed to study the thyroid gland function. The blood samples of kidney were tested for urea, cre-
atinine and vitamin D, whereas other samples tested for Thyroid stimulating hormone (TSH),
Thyroxine (T4), and Tri-iodothyronine (T3), and vitamin D. The results were shown that
70.4% from renal patients have vitamin D deficiency, whereas 29.6% of a healthy individual
also suffering from vitamin D difficult. Furthermore, the relative risk (RR) was 9.15 of cohort
renal patient. On the other hand, there were weak correlation between gender and age with
vitamin D level. Also, the results reveal that 84.6 % of patient with thyroid were suffering
from vitamin D deficient and 15.4 % of healthy individual also suffering from vitamin D defi-
cient, therefor the relative risk (RR) was 2.54 of cohort thyroid patient. And there were no
significant relationship between gender, age with vitamin D level in patient with thyroid.
Keywords: chronic kidney diseases (CKD), thyroid stimulating hormone (TSH), thyroxine
(T4), and tri-iodothyronine (T3).
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INTRODUCTION

Vitamin D is a steroid molecule, fundamental-
ly produced in the skin, which regulate by sev-
eral genes in expression it. The vitamin D re-
ceptor (VDR) is found in most tissues and
cells in the body. The main role of vitamin D
IS regulating bone metabolism, calcium, and
phosphorus homeostasis. Recent evidence
suggests that vitamin D deficiency, which is
common worldwide, could also have non-
skeletal actions, including an important role in
autoimmune diseases, cancers, metabolic syn-
dromes, cardiovascular disease, chronic kidney
disease (CKD), thyroid diseases, and infection,
as well as all-cause mortality (10, 17). In CKD
patients, the non-classical role of vitamin D to
comprise organizing of the renin-angiotensin
system (RAS) and the nuclear factor (NF)-xB
pathway, two pathways utilized in a broad ex-
tent of the pathological processes. These
emerging results instituted a new model in ap-
proaching treatment to rubric both non-
classical and the classical effects of vitamin D
in patients affected by vitamin D deficiency,
particularly those with CKD (23, 22). One
specific pathway that manifests to controlled
via the autocrine function of vitamin D in the
CKD patient is the renin-angiotensin system
(RAS). This cascade features a sequential acti-
vation of angiotensin II, which, in patients
with CKD, is likely to have deleterious effects
on blood pressure and the vasculature, and
may contribute to renal parenchymal dam-
age. Furthermore, when the animal models are
administered of the activated vitamin D ana-
logs, that are mimic various stages of CKD, a
repressed activation of the RAS system was
proved along with tubule-interstitial destruc-
tion, concurrent attenuation of glomerular and
improvement in blood pressure, underlining
the importance of this cascade in renal harms
(6). Low levels of vitamin D have also been
associated with autoimmune thyroid diseases
(AITD) such as Hashimoto’s thyroiditis (HT)
and Graves’ disease (GD) (2). Impaired vita-
min D signaling has been reported to encour-
age thyroid tumorigenesis (12). The thyroid
gland is an endocrine gland that presents in the
human neck. It makes two types of hormones
that are excreted into the human blood includ-
ing triiodothyronine (T3) and thyroxine (T4).
Thyroid hormones are needful for all the cells

925

in the human body to work normally. Thyroid
deficiency is very common and resorts to fun-
damentally to occur in women, as well an any-
body can be affected like children, men, teen-
agers, and babies, too. The T3, or rather the T3
derived from it, and the T4 excreted directly
from the thyroid gland, are the effect on the
metabolism of body cells. Whereas, it regu-
lates the velocity work of body cells (4, 19). If
the thyroid hormones are secreted too much,
the body cells work speedier than normal, and
it forms hyperthyroidism (7, 20). If turn hyper-
thyroid duo to of too much excretion of the
hormones by the thyroid gland, the excessed
activity of body cells or body organs may lead
to a speeding of heart rate or excessed activity
of the intestine, therefore, it has frequent intes-
tines movement or even diarrhea. On the other
hand, if the production of thyroid hormones
was lower (known as hypothyroidism), the
cells and organs of body slow works down,
these lead to that the intestines will work slow-
ly, so become constipated (26, 14). This study
was aimed to determined the relationship be-
tween the level of vitamin D with renal and
thyroid diseases.

MATERIALS AND METHODS

Collection of samples: A total of 80 blood
samples were collected from Baghdad hospi-
tals, whereas 20 samples for patients suffering
from renal disease with 20 samples as healthy
individuals (control group), as well as 20
blood samples were collected from patients
suffering from thyroid disease with 20 samples
as healthy individuals (control group). These
samples selected randomly with different sex
and various ages (28-88) years of kidney dis-
ease and (12-62) years of thyroid diseases. The
samples with renal disease were tested for
urea, creatinine and vitamin D value, while the
samples with thyroid disease were tested for
TSH, T3, T4, and vitamin D value. A details
of each case was investigation by filled up
with their socioeconomic status, clinical signs,
age, and gender.

Renal function tests

Urea and creatinine were diagnostic with auto-
analyser divice and reagents of specific Kits
(Biology Co. China), by adding 100 ml of se-
rum for each test in glass tube then in auto-
analyzer.

Vitamin D value test
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Fifty ul of serum were added to 50 ul of re-
leasing buffer solution, then mixed for 5
minutes at 25 C°, thene after add 100 pl of de-
tection solution to the mixed solution, mixed
for 10 times for 15 minutes at 25 C°. then take
75 ul of latest solution (detection, releasing
and serum) and put on I-chroma cassette incu-
bate at 35 C° for 12 minutes.

Thyroid hormones

Thyroid-stimulating hormone (TSH), Tri-
iodothyronine (T3), Thyroxin (T4) and Vita-
min D, were detected by using I-Chroma Il
kits (Boditech Co. Korea) according to manu-
factures instructions. For TSH test added 150
ul of serum to a 75 ul of reagent buffer solu-
tion and mixed for 10 times, then take 75 u of
the mixture and added on cassette, and incu-
bate at 25 °C for 12 minutes. Also, for T4 and
T3 test, take 75ul of serum and mixed with
75ul of the reagent buffer of each test for 10
times, and incubate at 25 °C for 8 min., then
take 75 pl of the mixture and added on cassette
then incubated at 25 C° for 10 minutes
Statistical analysis

The data were analyzed by using SPSS, IBM
version 25 IBM. The proportion and their fre-
quencies were checked by applying the chi-
square and cross tab. One sample test used to
calculate the significant, mean and standard
error of patient ages. The odds ratio test was
done to determine the relative risk between
vitamin D deficiency and disease appearance.
Also, the regression for vitamin D value was
calculated for renal and thyroid patients. The
P-values < 0.05 considered statistically signifi-
cant.

RESULTS AND DISCUSSIONS

Renal function tests and vitamin D detec-
tion

The results indicated that the values range of
vitamin D deficiency were (5-15.2 ng/ml) for
kidney failure patients. The results in the table
(1) shows that 70.4 % of renal patients have
vitamin D deficiency, while 29.6% of healthy
individual observed that deficiency. Thus,
there are statistical differences between study
groups (x*-13.79, P<0.01).

Table 1. Distribution of renal patients and healthy individual according to Vitamin D levels

Patient Healthy Total
Vitamin D Deficiency Count 19 8 27
% within Vitamin D 70.4% 29.6% 100.0%
Non- Count 1 12 13
deficiency % within Vitamin D 7.7% 92.3% 100.0%
Total Count 20 20 40
% within Vitamin D 50.0% 50.0% 100.0%

Furthermore, the relative risk (RR) was 9.15 of
cohort renal patient. Thus, a rising occurrence
and infection of renal failure along with in-

creasing vitamin D deficiency than non-
deficient individuals (odds ratio value 28.5) as
observed in the table (2).

Table 2. Correlation the vitamin D relative risk of renal patients with healthy individuals

Odds Ratio for Vitamin D (Deficiency /
Non-deficiency)

For cohort Renal Failure = Patient
For cohort Renal Failure = Healthy

N of Valid Cases

Value 95% Confidence Interval
Lower Upper
28.500 3.155 257.444
9.148 1.370 61.097
0.321 0.176 0.586

40

On the other hand, the weak correlation be-
tween gender and age with vitamin D levels is
0.22 and -0.34, respectively. Thus, the age was
not associated with vitamin D deficiency. Al-
so, the percentage contrast, among factor study
and renal disease is 43.15%. Moreover, there
was regression significant between vitamin
value and renal disease. The nutrition and sun-
light exposure are not the only ones affecting
on vitamin D insufficiency, but several factors
can be affecting include sex, race, age, obesity,

poor vitamin D synthesis and metabolism (4).
Proofs the researches from clinical studies and
related data from examination survey of the
third national health and nutrition were
showed that an inverse connection between the
degree of albuminuria and level of vitamin
D. These results suggest that vitamin D may
possess anti-proteinuric effects, likely through
a RAS-angiotensin Il-mediated mechanism
(18). As well as to its important role in the
evolution of proteinuria and renal disease, the
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locally synthesized intrarenal (autocrine) angi-
otensin Il has an effect on the cardiovascular
system by its effect on vascular smooth muscle
cells, blood pressure, and cardiac myocytes.
Due to the cardiovascular disease is the main
cause of death in CKD patients, the potentially
important role of vitamin D to positively regu-
late of a system may be significant in affecting
premature mortality related with CKD (11).
Another pathway important in CKD, that may
be regulated by the actions of non-classical
autocrine to vitamin D are the NF-xB path-
way. The nuclear factor (NF)-kB pathway is a
point to a set of transcription factors that modi-
fy of genes involved in the immune response,
in the process of inflammation and fibrosis,
that underlie the pathogenesis of CKD (9). In
patients with CKD, it appears that NF-xB may
play important a role in both diabetic nephrop-
athy and the progression of renal disease. the
Activation of the NF-xb pathway excites cas-
cade of events yielding chemokine's, cytokines
and other inflammatory factors, which aggra-
vate tissue injury in the renal disease pro-
cess. at diabetic nephropathy, angiotensin I
shows to activate of NF-kB, that in turn acti-
vates the expression of angiotensinogen in re-

nal cells when the hyperglycemia is existence
(2). This cycle is likely partially accountable
for the local accumulation of angiotensin Il in
diabetic nephropathy. In  numerous studies
about vitamin D demonstrated that it inhibited
the activation of NF-kB and other studies have
appeared a reverse relation between serum vit-
amin D levels and the grade of tissue inflam-
mation existence in different types of kidney
disease (13,21). The results were agree with
results that obtain by Singh (24). Gois, et.al.
(8) also found that vitamin D deficiency have
an important role in chronic kidney disease,
whereas vitamin D deficiency lead to causes
and development of more renal function dis-
ease and hypothyroidism.

Thyroid hormones and vitamin D detection

The results showed that 84.6% of thyroid pa-
tients have vitamin D deficiency, while 15.4%
of healthy individual observed deficiency.
Thus, there were statistical differences be-
tween study groups (x2-9.23, P>0.01) (Table
3). Whereas The results indicated that the val-
ues range of vitamin D deficiency were (6-
15.3 ng/ml) for 11 patient with thyroid diseas-
es.

Table 3. Distribution of thyroid patients and health individual according to vitamin D levels

Thyroid Total
Patient Healthy
Vitamin D Deficiency Count 11 2 13
% within 84.6% 15.4% 100.0%
Vitamin D
Non-deficiency Count 9 18 27
% within 33.3% 66.7% 100.0%
Vitamin D
Total Count 20 20 40
% within 50.0% 50.0% 100.0%
Vitamin D

Furthermore, the relative risk (RR) was 2.54 of
cohort thyroid patient. Thus, a rising occur-
rence and infection of thyroid disease along

with increasing vitamin D deficiency than non-
deficient individuals (odds ratio value 11) as
observed in the table (4).

Table 4. Correlation the vitamin D relative risk of thyroid patients and healthy individuals

Value 95% Confidence Interval
Lower Upper
Odds Ratio for Vitamin D (Deficiency / 11.000 1.998 60.572
Non-deficiency)
For cohort Thyroid = Patient 2.538 1.419 4.541
For cohort Thyroid = Healthy 0.231 0.063 0.849
N of Valid Cases 40

On the other hand, the weak correlation be-
tween age and gender with vitamin D levels is
0.1 and -0.34, respectively. Thus, the age in-
creasing was not associated with vitamin D
deficiency. Also, the percentage contrast,

among factor study and thyroid disease is ap-
proximately 40%. Moreover, there was regres-
sion significant between vitamin value and
thyroid disease. Many researches mention sig-
nificantly low levels of vitamin D in many pa-
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tients with autoimmune thyroid diseases
(AITD) and were associated with the existence
of anti-thyroid antibodies and disordered thy-
roid function. Vitamin D insufficiency is gen-
erally observed in chronic kidney disease
(CKD) and the clinically meaningful endpoints
are still needed to estimate the advantage of
various vitamin D compounds for CKD and
dialysis patients (5). The results show that hy-
pothyroidism patients experience from vitamin
D insufficiency that is significantly connected
with the severity and degree of the hypothy-
roidism (15). That support the advisability of
vitamin D supplementation and recommends
the screening for serum calcium levels and vit-
amin D insufficiency for all patients with hy-
pothyroid (3). Nevertheless, current guidelines
only admonish vitamin D treatment in CKD
patients due to vitamin D insufficiency and
secondary hyperparathyroidism. there are dif-
ferent problems must be resolved, including
checking the various vitamin D analogs, esti-
mating whether nutritional vitamin D justly
excesses survival, and defining whether clini-
cal results alter according to disease-specific
vitamin D metabolism. Subsequently, further
investigations are needed to reply to these
questions and thereby discover the possibility
of vitamin D treatment for patients with CKD.
The results were agree with results of Talaei,
et.al. (25). Mackawy, et.al. (16), found that
vitamin D deficiency in patients lead to cause
of hypothyroidism, and also they suffered with
hypocalcemia, and it is significantly related
with the severity and degree of hypothyroid-
ism.
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