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ABSTRACT:

In common, thyroid hormones (TH) have intense effect on bone strength and mineral metabolism. The aims of
this study was To investigate the impact of body mass index (BMI) in some physio-biochemical tests related
with bone metabolism. This study included 51 hypothyroidism women and 43 healthy women divided according
to BMI (normal, overweight and obese) groups and hypothyroidism patients were subdivided into: first
diagnosed, prethyroidectomy and postthyroidectomy, the physio-biochemical assay included (BMI, CYP1A1,
calcium and phosphorus) and hormonal assay (osteopontin (OPN), TSH, fT3, fT4 and calcitonin (CT)). The
results showed that there was a significantly increased (P< 0.05) in TSH level and significantly decreased (P<
0.05) in fT4 and OPN levels in post thyroidectomy groups when compared to pre thyroidectomy groups for
different BMI categories. As well as there was a significantly increase (P<0.05) in BMI and significantly
decrease(P<0.05) in TSH and fT4 levels at duration after thyroidectomy > 1 year when compared to duration
after thyroidectomy < 1 year. There was higher levels of TSH and lower levels of fT3, fT4, OPN, CYP1Al and
calcium in hypothyroidism women when compared to control group. First diagnosed hypothyroidism women
showed a significantly decrease(P< 0.05) in OPN level when compared to pre thyroidectomy and post
thyroidectomy groups. Conclusion: Total thyroidectomy can cause a significant increase in BMI and significant

decrease in thyroid hormones, OPN and calcium levels in hypothyroid women.
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INTRODUCTION:

Hypothyroidism is referred to a deficiency of thyroid
hormones production (2). Obesity is progressively more
being recognized as a major epidemic disease. Previous
studies suggested that BMI profile can be affected by
even small changes in TSH level (1).

Thyroid hormones impact growth, development,
metabolism (3), bone and heart physiology (4), so
hypothyroidism effect on numerous metabolic processes
and in all tissues of the body and so every tissue in the
body is affected to a greater or lesser extent in thyroid
hormone deficiency and the cardiovascular system is the
most sensitive one (5,6) and hypothyroidism revealed to
be significantly associated with female gender and old
age (7). Thyroid hormones play an important role in the
regulation of metabolic state (8) and it can alter the
number and activity of the components of mitochondrial
respiratory chain. This may lead to increasing in the
generation of reactive oxygen species (ROS) (9).
Oxidative stress is referred to the damage of tissue
which caused by ROS (10) and interferes with several
cellular ~ functions, in particular transcriptional
regulation. In addition, TSH is associated with OPN that
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is phosphoglycoprotein that produced by several cell
types, including fibroblasts, osteocytes, immune cells
like activated macrophages and T cells, cells of brain
and kidney, vascular smooth muscle cells, hepatocytes,
neural cells (11,12) endothelial and epithelial cells (13)
.So it is produced by the cells of local tissue and enters
in the blood via its attachment with CD44 and integrin
receptors (14), OPN play a role in thyroid dysfunction
diseases (15,16).

Human cytochrome P450 1Al (CYP1Al) is down
regulated by oxidative stress (17) which is one isoform
of cytochromes P450 (CYP) superfamily and
responsible for oxidation of xenobiotic and play a
crucial role in the safety of drug (18). Previous study
indicated that hypothyroid condition can reduce the
activity of CYP in humans (19) and the mRNA
expression of CYP have been decreased in hypothyroid
rats (20).

Thyroid hormones regulate bone remodeling cycle. In
hypothyroidism, bone turnovers reduced and the phases
of bone re sorption and formation are impaired that
result in increasing the duration of the bone remodeling
cycle which in turn can lead to prolonged period of
secondary mineralization (21).

The current study aimed to investigate the impact of
body mass index (BMI) in some physio- biochemical
tests that related with bone turnover as an early indicator
which may can prognostic use to hypothyroidism
occurrence.

MATERIALS AND METHODS:

Samples were collected from Mrjan teaching hospital/in
Babylon province/lrag and included 51 hypothyroidism
women and43 healthy women. Both groups were
divided according to BMI for three sub groups: 33
healthy women and 9 hypothyroidism women with
normal (BMI 18.5-24.9) kg/m2.5 healthy women and 9
hypothyroidism women with over weight (BMI 25-29.9)
kg/m? and finally 5 healthy women and 27
hypothyroidism women with obesity (BMI>30)kg/m?.
BMI was calculated by using the formula BMI=weight
(kg)/height?> (m)?(22). In addition, hypothyroidism
patients were subdivided into: first diagnosed
(6patients), pre-thyroidectomy (21patients) and post
thyroidectomy (24 patients) and all study samples were
undergo to biochemical assay (CYP1A1l, calcium and
phosphorus) and hormonal assay (osteopontin, TSH,
fT3, fT4 and calcitonin). A questionnaire was designed
to obtain information from patients and controls groups
according to ethical approval of Iraqi ministry of health
and permission of patients to enrolled to this study.

Exclusion Criteria:

Included several pathological, normal physiological
conditions and daily habitat can interfere with
hypothyroidism case such as: heart disease,
hypertension, diabetes mellitus, pregnancy and smokers,
all of these were excluded in this study.

Blood Sampling:

3ml of blood was centrifuged at 3000 rpm for 5 minutes.
Levels of TSH (BiomerieuxSA/France), fT3, fT4,
osteopontin, CYP1Aland calcitonin (Elabscience) were
evaluated by Enzyme-Linked-Immuno-Sorbant Assay
(ELISA).The concentrations of calcium (Randox/United
Kingdom) and phosphorus (Spinreact, S.A.U./SPAIN)
levels were done by colorimetric method and absorbance
of color was read by spectrophotometerat 570 nm for
calcium and 710 nm for phosphorus.

Statistical Analysis:

Statistical analysis were done using SPSS version (19)
and differences in means analyzed by t-student test and
completely randomized design test (CRD). The results
were present as sample size (n), meanzstandard error
(SE). P-value <0.05 was statistically significant.

RESULTS:

In this study, the frequency percentage of the participant
with normal body mass index were 33(76.74%) and
10(19.60%) while the frequency percentage of the
participant with overweight were 5 (11.62%) and
11(21.56%) and finally the frequency percentage of the
participant  with  obesity were 5(11.62%) and
30(58.82%) for control and hypothyroidism women
respectively as shown in figure (1).
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Figure (1):The frequency percentage for patients (hypothyroidism
women) and control according to body mass index.

In this study, the comparison between patients and
healthy subjects referred to significant increase (P<
0.05) in body mass index and TSH levels while fT3,
fT4, OPN, Cyp450 1Aland calcium concentrations had
significantly decreased (P<0.05) in hypothyroidism



women when compared to healthy subjects. Also, there
was no significant mean differences of calcitonin and
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Table (1):Mean levels of study parameters in hypothyroidism women patients and healthy women.

phosphorus concentrations between patients and healthy
subjects as shown in table (1).

Study parameters Control (N=43) Hypothyroidism patients (N=51) Sig. level
MeanzS.E Mean+S.E

BMI (Kg/m?) 23.74+0.37 30.54+0.74 0.0013"
TSH (plu/ml) 1.86+0.14 14.20+3.42 0.001 *
T3 (Pg/ml) 2.56+0.25 1.57+0.12 0.0041"
T4 (ng/dL) 1.80+0.02 0.59+0.04 0.0069 "
OPN (ng/ml) 5.85+0.13 3.71+0.23 0.0024~
CT (Pg/ml) 50.50+1.72 54.21+1.32 0.086
CYP (ng/ml) 8.22+0.10 7.52+0.14 0.0015"
Ca (mg/dL) 10.22+0.44 8.18+0.16 0.0011"
P (mg/dL) 3.87+0.13 4.26+0.27 0.229

t-student test

*Significant differences at p<0.05

Table (2) shows a significant increase (P<0.05) in OPN hormone levels in pre and post hypothyroidism women in compare with first diagnosed
group, while there were no significant differences (P>0.05) in BMI, TSH, fT3, fT4, CT, CYP 450 1A1, Ca and phosphorus levels among different

groups of hypothyroidism women (Table 2)

Table (2): Mean levels of study parameters in different groups of hypothyroidism patients .

Groups Parameters First diagnosed Prethyroidect-omy Postthyroidect-omy LSD(o.05)
Mean#S.E (N=6) Mean#S.E (N=21) MeanzS.E (N=24)

BMI(Kg/m?) 31.10+2.29 29.7241.21 31.12+1.05 2.792
TSH (ulu/ml) 24.08+8.47 7.35%2.20 17.7346.56 17.537
fT;5 (Pg/ml) 1.17+0.04 1.86+0.23 1.42+0.15 0.641
T4 (ng/dL) 0.48+0.01 0.67+0.09 0.55+0.02 0.139
OPN (ng/ml) 1.57+0.08 5.54+0.09 2.64+0.13 0.244 *
CT (Pg/ml) 51.58+2.47 56.91+2.96 52.49+0.73 4.840
CYP (ng/ml) 7.07+0.33 7.82+0.26 7.380.15 0.499
Ca (mg/dL) 8.91+0.68 8.27+0.23 7.93+0.22 0.599
P (mg/dL) 4.34+0.59 4.10+0.26 4.37+0.53 1.041

Completely randomized design (CRD)

*Significant differences at p<0.05

According to the BMI, the results showed that the hypothyroidism women patients with normal BMI were revealed a significant increase
(p<0.05) in TSH level while fT4,0PN,CYP4501Aland Ca levels had significantly lower (p<0.05) level in hypothyroidism women when
compared to control. In overweight and obese hypothyroidism patients, there was a significant increase (P< 0.05) in TSH levels in comparing
with control group. While fT3, fT4and OPN had significantly lower (p<0.05)than control group, whereas the obese hypothyroidism patients had
significantly lower(p<0.05)levels of Ca concentration than control group as show in table (3).

Table (3):Mean levels of physio biological parameters in hypothyroidism women patients and control group according to BMI.

BMI Normal (18.5-24.9) Sig. overweight (25-29.9) Sig. Obese (>30) Sig.
Groups control Hypothyroid | level control Hypothyro | level control Hypothyro | level
parameters MeantS.E | ism patients MeanzS.E idism MeantS.E | idism

(N=33) MeanzS.E (N=5) patients (N=5) patients

(N=10) MeanS.E MeanS.E
(N=11) (N=30)
TSH(plu/ml) 1.87£3.15 16.1245.72 0.009" 1.79+0.71 15.0045.45 | 0.007* | 2.14+0.53 13.27+3.30 | 0.005*
T3 (Pg/ml) 2.41+0.22 1.89+0.41 0.334 3.03+0.41 1.58+0.39 0.039* | 4.01+0.89 1.460.23 0.0006
*

T, (ng/dL) 1.81+0.04 0.73+0.07 0.0007 | 1.78+0.07 0.60+0.06 0.0003 | 1.69+0.04 0.54+0.04 0.0002
OPN(ng/ml) [ 5.87:0.23 | 4.35:0.42 00004 | 576:0.42 | 3.42:0.40 | 0.001* | 6.24t0.42 | 3.60£0.24 | 0.002*
CT (Pg/ml) 51.08+1.78 | 50.99+3.24 0.983 48.61+3.24 | 53.36+3.09 | 0.152 61.09+8.54 | 55.59+1.87 | 0.376
CYP(ng/ml) 8.28+0.15 7.41+0.27 0.003* | 8.04+0.26 7.86+0.25 0.443 7.82+0.17 7.44+0.15 0.463
Ca (mg/dL) 9.89+0.36 7.92+0.66 0.004* | 11.29+0.65 | 8.56+0.63 0.089 10.05+1.04 | 8.13+0.38 0.005*
P (mg/dL) 3.92+0.27 4.76+0.49 0.236 3.72+0.49 4.27+0.47 0.307 4.25+0.49 4.09+0.28 0.754

t-student test

*Significant differences at p<0.05
Table (4) shows that there was a significantly increase (P< 0.05) in TSH level and significantly decrease(P< 0.05) in fT4 and OPN levels in post

thyroidectomy groups when compared to pre thyroidectomy groups for different BMI categories. Both of pre thyroidectomy and post
thyroidectomy groups with normal BMI had significantly(P<0.05)higher mean levels of TSH and significantly(P<0.05)lower mean levels of fT4,

3
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OPN, CYP4501A1, CT and Ca than control group with normal BMI, while phosphorus (p) was no significant decrease. In overweight groups,
TSH had significantly higher(P<0.05)level and OPN had significantly lower (p<0.05) level in post thyroidectomy group than both control and pre
thyroidectomy groups; as well as, there were a significant decrease (p<0.05)of fT3 and fT4 levels in both pre thyroidectomy and post
thyroidectomy groups in compered to healthy subjects. In obese groups, there was a significant increase (P<0.05) in TSH level and significant
decrease(P<0.05) in the levels of fT3, fT4, OPN and Ca in pre and post thyroidectomy groups in compered to healthy subjects. In addition, CT
and CYP had revealed a significant increase(P< 0.05) in their mean levels in compered to both post thyroidectomy and control groups.

Table (4): Mean levels of phyio-biocbemical parameters in prethyroidetomy postthyroidecomy patients and control groups according to

BMI
Normal (18.5-24.9) LSD Overweight (25-29.9)
Groups Control Prethyroi Postthyroi Control Prethyroi Postthyroi
parameters Mean+S.E d-ectomy d-ectomy MeantS.E d-ectomy d-ectomy
(N=33) Mean#S.E Mean#S.E (N=5) Mean+S.E Mean+S.E
(N=7) (N=5) (N=3) (N=6)
TSH(ulu/ml) 1.87+2.93 7.54+6.37 50.02+11.92 0.034* 1.7945.33 0.99+0.07 21.51+6.88
fT;5 (Pg/ml) 2.41+0.23 1.81+0.50 2.47+0.94 1.271 3.03+0.42 2.69+0.77 1.16+0.54
T4 (ng/dL) 1.81+0.04 0.83+0.082 0.52+0.15 0.052* 1.78+0.07 0.79£0.12 0.54+0.09
OPN(ng/ml) 5.87+0.13 5.18+0.27 2.78+0.51 0.509* 5.76+0.23 5.92+0.42 2.79+029
CT (Pg/ml) 51.08+1.78 51.16+3.86 48.89+7.22 0.038 48.61+3.23 51.7745.89 55.06+45.17
CYP(ng/ml) 8.28+0.13 7.44+0.29 7.49+0.54 0.543* 8.04+0.24 8.39+0.44 7.72+0.31
Ca (mg/dL) 9.89+0.37 7.88+0.81 8.61+1.52 0.230* 11.29+0.68 9.21+1.24 7.96+0.88
P (mg/dL) 3.92+0.24 3.72+0.52 4.01+0.97 0.261 3.72+0.43 4.43+0.79 4.06+0.56
Continue-Table no (4)
LSD Obese (>30) LSD
Groups parameters Control Mean+S.E Prethyroi Postthyroi
(N=5) d-ectomy D-ectomy
Mean#S.E (N=11) Mean#S.E (N=13)
TSH(plu/ml) 0.036* 2.14+0.53 9.31+5.33 12.27+£4.21 0.041*
T3 (Pg/ml) 0.509* 4.02+0.89 1.73+0.42 1.38+0.33 0.723*
fT, (ng/dL) 0.492* 1.69+0.04 0.54+0.07 0. 0.392
55+0.05
OPN(ng/ml) 1.209* 6.28+0.43 5.66+0.23 2.56+0.18 1.098*
CT (Pg/ml) 7.106 61.09+8.54 63.18+3.23 51.98+2.55 0.061*
CYP(ng/ml) 1.531 7.82+0.18 8.19+0.24 7.214+0.19 0.720*
Ca (mg/dL) 0.208 10.05+1.04 8.28+0.68 7.83+0.54 0.600*
P (mg/dL) 1.632 4.26+0.49 4.19+0.43 3.86+0.34 1.687
CRD

*Significant differences at P< 0.05

According to the duration after thyroidectomy, there was a significant increase (P<0.05) in BMI and TSH levels and significant decrease (P<0.05)
in fT3, fT4, OPN, CYP4501A1 and Ca levels in both durations thyroidectomy< 1 year and thyroidectomy >1 year when compared to control
group. There was a significantly increase(P<0.05) in BMI and significantly decrease(P<0.05) in TSH and fT4 levels at duration after
thyroidectomy>1 year when compared to duration after thyroidectomy < 1 year but other parameters(CT phosphor) did not reveal any significant
difference between these two groups as shown in table (5).

Table (5): Mean levels of physio-biochemical parameters in groups according to the duration after thyroidectomy.

Groups control <1year > 1 year LSD
Parameters (N=43) (N=5) (N=19)
BMI (Kg/m?) 23.74+0.37 29.77+1.73 31.48+1.26 0.149"
TSH (ulu/ml) 1.86+0.14 26.99+18.38 15.29+6.93 0.02 *
T3 (Pg/ml) 2.56+0.25 1.69+0.49 1.34+0.14 0.382 *
T4 (ng/dL) 1.80+0.02 0.57+0.05 0.54+0.02 0.026 *
OPN(ng/ml) 5.85+0.13 2.78+0.18 2.59+0.16 0.681 *
CT (Pg/ml) 50.50+1.72 51.00+1.74 52.89+0.80 0.058
CYP (ng/ml) 8.22+0.10 7.36+0.52 7.39+0.14 0.774 *
Ca (mg/dL) 10.22+0.44 7.91+0.34 7.93+0.27 0.225 *
P (mg/dL) 3.87+0.13 3.13+0.28 4.70+0.64 0.329
CRD

*Significant differences at p<0.05

DISCUSSION:

The results of this study referred to significantly
in hypothyroidism women when
compared to control group, this may be due to leptin
level which may play a role in the hyper thyrotropinemia
of obesity and also rise susceptibility to thyroid
autoimmunity and consequent hypothyroidism. The
chief action of leptin is related with increasing in

increase in BMI

appetite and food intake. Leptin has also been shown to
excite the transcription of pro thyrotropinreleasing
hormone (TRH) and subsequently TSH (23). Another
explanation is that adipose tissue secrete inflammatory
cytokines such as tumor necrosis factor alpha,
interleukin (IL)-1 and IL-6 which had inhibiting both
mRNA expression of sodium/iodide symporter and the
activity of iodide uptake (24). In this study the
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significant increase (p<0.05) in BMI of post
thyroidectomy group at period>lyear after total
thyroidectomy may be due to absence of native thyroid
hormones in the body of this patients group. Deficiency
of thyroid hormone is associated with decreased
thermogenesis, decreased metabolic rate, and correlate
with a higher body mass index (BMI) and a higher
prevalence of obesity (1).

The result of this study revealed that TSH level was
significantly increased (p<0.05) and thyroid hormones
were significantly decreased (p<0.05) in hypothyroidism
women when compared with control, this result due to
the activity of the thyroid gland is mainly regulated by
the concentration of the pituitary thyroid stimulating
hormone (TSH). The deficiency in the function of
pituitary or thyrotropin would result in hypothyroidism
(25). In this study, the significantly decreased(p<0.05)
inTSH and fT4 levels of post thyroidectomy group at
period after thyroidectomy >1 year when compared to
Thyroidectomy< 1 year group may be due to the effect
of thyroxin treatment for long time period in the patients
of this group.

Osteopontin was not only establish to be involved in the
bone formation and calcification, but also in processes
such as inflammation, cell adhesion and migration and
inhibition of apoptosis therefore it had expressed by
various body tissues (26). In this study serum OPN
levels were decreased in hypothyroidism women, may
be due to these some cell processes going on in the
thyroid gland which probably decrease OPN receptor co
expression. There was no exact function of OPN in
thyroid dysfunction has been reported (16). In this study,
the levels of OPN hormone found to be decreased
significantly (P<0.05) in first diagnosed and post
thyroidectomy groups when compared to pre
thyroidectomy group of patients, which may be due to
more deficiency of thyroid hormone in first diagnosed
hypothyroidism women who they were did not consume
any thyroxin treatment and in post thyroidectomy group
who they were totally thyroidectomized which lead to
acute deficiency in serum thyroxin hormone when
compared to prethyroidectomy group who had thyroid
gland and consumed thyroxin treatment or may be due
to thyroxin level in each patients groups. Reza et al. (16)
found a positive correlation between osteopontin and
thyroxin hormone. The results of osteopontin in this
study are accordance with Reza et al, (16) and
Alwakeelet al,(27), who they were revealed that OPN
was elevated in hyperthyroidism and decreased in
hypothyroidism.

Besides OPN physiological functions it is associated
with bone metabolism and remodeling. OPN is required
for osteoclastic resorption of bones (28).In this study,
the results shows the low level of calcium in

hypothyroidism patients when compared to control, this
is may be due to that thyroxin normally regulates
calcium levels in the blood through releasing calcium
from the osteoclast cells of bone tissue (29). Normally,
thyroxin regulates blood calcium levels by releasing
calcium from the cells so less calcium was released in
hypothyroidism patients (30) and hypocalcaemia in
hypothyroidism may also be due to the deficiency of
thyroid hormones or undetectable levels of thyroid
hormones in the serum would suppress the activation of
osteoclasts. This results in deceleration of bone
resorption and decreased bone turnover(31). Moreover,
hypocalcaemia in hypothyroidism patients may be due
to the deficiency of thyroid hormones that in turn lead to
increase the urinary excretion of calcium and decrease in
the absorption of calcium at tubular levels (23).

Our result accordance with previous study indicated that
the activity of CYP450 was decreased in
hypothyroidism women patients (19), this may be due to
the low level of thyroid hormone in hypothyroidism
patients which is responsible for regulation of the
expression of CYP through its control on cellular levels
of CYP reductase, which had ability to inactivate CYPs
(33).

In this study the level of CT was decreased for most
hypothyroidism  women  patients  after  total
thyroidectomy, this decreasing may be referred to that
the abundant source of Ct level in the serum of these
participants was thyroid gland.

CONCLUSION:

Thyroidectomy can cause a significant increase in BMI
and there was a significant decrease in thyroid hormones
and OPN levels in hypothyroid women which may be
associated with suppress the bone remodelling causing a
significant decrease in calcium level in this study.
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