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ABSTRACT
INTRODUCTION:Thyroid hormones are essential throughout life for the regulation of
development, calorigenesis, and metabolic rate. They operate on almost all organs in the body,
including the gut and the visceral, so disturbances in the function of the thyroid may have
gastrointestinal manifestations and concomitant effects on the immune system on body tissues.
It is possible that cytokines play an important role in thyroid autoimmune disease. IL-6 is a 26
KD protein that is produced by fibroblasts, endothelial cells, monocytes, and T lymphocytes.
Typically, hyperthyroidism can cause limited serum calcium elevation. In up to 20 percent of
patients with hyperthyroidism, asymptomatic serum calcium elevation has been reported and is
due to increased bone resorption and subsequent release of calcium from the bone into the
bloodstream.There are well-known effects of thyroid hormones on mitochondrial oxygen
intake. Total antioxidant status (TAS) provides information on all antioxidants in the
organism, while Malondialdehyde (MDA) is a marker of lipid peroxidation that is used to
measure lipid peroxidation due to increased oxidative stress.
METHODS:The study was carried out at SMHRC, Maharashtra India during the period of
August 2019 to May 2020. We enrolled 150patients (50 hyperthyroidism Female, 50
hypothyroidism Female and 50 normal females) aged 25-50 years. The control subjects and
patient groups were not taking any medication that affect thyroid metabolism.Serum IL-6 was
measured by an enzyme-linked immunosorbent assay.MDA was estimated by TBA method.
Results: In hyperthyroid women's cells, the development of IL-6 by blood mononuclear cells
was higher. Substantial increased levels of IL-6 were observed in untreated hyperthyroid
patients relative to healthy controls (p<0.001). Hyperthyroidism may be associated with
hypercalcemia symptoms. Compared to controls, MDA was elevated in hypothyroid patients.
Conclusion: We found that serum IL-6 increased in hyperthyroidism patients, but reduced in
hypothyroidism patients, and normal in control group. The correlation of hypercalcemia with
hyperthyroidism should be known to the clinician. These findings indicate an increased
malondialdehyde in hypothyroid states, which can be clarified by both the inadequate rise in
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antioxidant level and the altered lipid metabolism in these cases. This may promote early
diagnosis and effective intervention.
Keywords: Hyperthyroidism, hypothyroidism, IL-6, Hypercalcemia and MDA
INTRODUCTION
For normal skeletal development, thyroid hormones are required. Their abundance, however, can
result in bone loss, especially in adulthood. Osteoporosis[1] and increased fracture rate[2] are
caused by hyperthyroidism. Thyroid hormones affect the functional or developmental behaviour
of bone marrow cells and even cells in secondary lymphoid tissues. Reports suggest that there is
impaired production of B cells in extreme hypothyroidism due to thyrotropin receptor (TSHR)
defects. [3,4]
It is possible that cytokines play an important role in thyroid autoimmune disease. These
molecules, developed by thyroid follicular cells, are important for the growth and differentiation
of T and B cells [5,6].
IL-6 is produced in a variety of tissues, such as bone [7], the thyroid, and blood mononuclear
cells. These mononuclear cells also express thyroid hormone receptors.It is a pleiotropic cytokine
exerting multiple biologic activities on different types of target cells including induction of B cell
differentiation [8], stimulation of myeloma, hybridoma and plasmacytoma growth, activation of
T cellsthymocytes [9], induction of acute phase proteins,stimulation of hemopoietic precursor
cell growth anddifferentiation, induction of myelomonocyticdifferentiation [10], pyrogenic
action, inhibition of cellgrowth and induction of ACTH synthesis. [11]
Primary hyperparathyroidism and malignancy are by far the most common causes of
hypercalcemia in our clinical practise. The most common cause of asymptomatic hypercalcemia
is primary hyperparathyroidism and is seen in outpatients, while hypercalcemia secondary to
malignancy is seen in hospitalised patients and is typically symptomatic. [12]
By oxidising cellular macromolecules such as carbohydrates, lipids and proteins, mitochondria
are the main development site of free oxygen radicals, which can trigger organ dysfunction.
Oxidative stress can result from either overproduction or failure of the antioxidant defence
systems of these organisms. Thyroid hormones have well-documented effects on mitochondrial
oxygen use, however there is uncertainty about how hypothyroidism affects oxidative stress, and
less is known regarding oxidative stress in subclinical hypothyroidism. There is uncertainty
about the mechanism of increased oxidative stress in hypothyroidism. While most studies have
not indicated this, it is suspected that an ineffective antioxidant defence mechanism is a
factor.[13]
In this research, we aimed to establish how hyper and hypothyroid patients are affected by
cytokines IL-6, Malondialdehyde ( MDA) and calcium levels as compared to healthy controls.
METHODS
A population-based retrospective cohort study was conducted in 150 patients (50 female
hyperthyroidism, 50 female hypothyroidism and 50 regular females) aged 25-50 years who were
admitted to SMHRC, Nagpur, from August 2019 to May 2020. The JNMC & ABVRH's
Institutional Review Board accepted this report. Until registration, all participants issued written
informed consent.
STUDY POPULATION
The study population consisted of 50 hyperthyroid (age: 25–50 yrs.; 35 pre- and 15
postmenopausal) and 50 hypothyroid (age: 25–5 yrs.; 30 pre and 20 postmenopausal) Caucasian
women before antithyroid or replacement therapy, respectively, as well as 50 healthy euthyroid
controls (age: 25–50 yrs.; 25 pre- and 25 postmenopausal). Hypothyroidism was caused by
autoimmune thyroiditis in 5 patients, radioisotope treatment in 2 patients and surgery in 3
patients. Subjects in all groups were free of any diseases or were not taking any medication
known to affect calcium metabolism. Informed consent was obtained from all subjects.
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BIOCHEMICAL MEASUREMENTS
3ml blood sample were collected in plain vial, serum separated from the blood sample and were
used for the estimation of serum IL-6 by an ELISA Method.[14] The serum was used for
estimation of MDA measured by using UV-VIS spectrophotometer.[15] Calcium was estimated
by Arsenazo method.[16]
RESULT
Compared to healthy controls, substantially elevated levels of IL-6 were observed in
hyperthyroid patients (p<0.001). On the contrary, in hypothyroid patients, comparatively
decreased IL-6 levels were found. About (p<0.01). In addition, in control subjects, a positive
association between serum IL-6 levels was also observed. IL-6, however, has not shown a
correlation with T3, T4 and TSH levels.
In patients with hyperthyroidism, serum calcium was found to be higher than in patients with
hypothyroidism, with euthyroid goitre, with subclinical hypothyroidism, and in healthy
individuals.35/150 individuals had serum calcium levels < 2.1 mmol / L, including 31 patients
with hypoparathyroidism after strumectomy and 5 patients with primary hypoparathyroidism.
75/150 individuals reported serum calcium of > 2.6 mmol / L, which was due to primary
hyperparathyroidism in 20 cases. Of 60 individuals with S-Ca > 2.6 mmol / L and no other cause
for hypercalcemia, 45 were found to be hyperthyroid.
Compared to hyperthyroid patients, MDA was elevated in hypothyroid patients, but there was no
substantial difference in MDA between the hyperthyroid and control groups. There was a major
correlation between MDA and the hypothyroid community. There was no correlation between
MDA and fT3, fT4, and TSH levels.
Table no.1 – shows serum IL6, Malonaaldihyde and calcium levels in mean ±SD

IL-6 (pg/ml)
Malonaaldihyde μ
mol/L)
Calcium mmol/L

Hyperthyroid
(n = 50)
11.1±2.3*

Hypothyroid
(n = 50)
8.2±2.4

Control
(n = 50)
10.6±2.2

5·8 ± 2·6

6·3 ± 2·4*

6.9±3.5

14.5±4.4*

9.9±3.2#

11.6±4.3

*p<0.001- significant
Compared to healthy controls, substantially elevated levels of IL-6 were observed in
hyperthyroid patients (p<0.001). Compared with hyperthyroid patients (p<0.001) and the control
group, MDA was significantly elevated in hypothyroid patients. In patients with
hyperthyroidism, serum calcium was found to be substantially higher than in those with
hypothyroidism.
DISCUSSION
Thyroid hormones are the most significant factors affecting the basal metabolic rate during
normal physiological states by altering the intake of mitochondrial oxygen, the key free radical
development site.[17] Thus, it is not surprising that changes in thyroid hormone levels affect the
generation of mitochondrial free-radical hormones.[18] Thyroid hormones have been shown to
influence synthesis and degradation. Overt hypothyroidism is supposed to delay free radical
generation because of the associated lower metabolic rate, as shown in several studies [19] In
comparison, several studies have shown increased oxidative stress in overt hypothyroidism.[20]
The role of cytokines in pathophysiology has been shown by many in vivo models to
demonstrate that a given inflammatory stimulus results not in the generation of a single cytokine,
but rather in a complex cytokine release cascade [21]. We have shown that in hyperthyroid
women, IL-6 levels are increased in circulation independently of the aetiology of thyroid
hyperfunction. Serum IL-6 was not substantially diminished by hypothyroidism. Increased serum
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IL-6 in hyperthyroidism could derive from several sources, including the thyroid gland,
mononuclear blood cells, and bone tissue. [22]
In a small group of patients with GD, Weetmannet al. (23) observed increased intrathyroidal but
not serum IL-6 levels. Celiket al. [13] registered enhanced serum IL-6 levels in both GD and
toxic multinodular goitre, which returned to normal with propyl thiouracil treatment after
euthyroidism was restored. Increased intrathyroid development of IL-6 in thyroid hyperfunction
is therefore one cause of high serum IL-6 levels.
In hyperthyroid patients, Bartalena et al [24] observed elevated serum IL-6 concentrations.
Similar to that reported in hyperthyroid disease, our findings of an increase in serum IL-6 levels
[25] again indicate that a similar immunological effector mechanism could be involved in our
patients, as in hyperthyroid disease. Thus, one cause of elevated serum IL-6 levels is increased
intrathyroid development of IL-6 in hyperthyroid patients.
In hypothyroid patients, we observed that MDA was elevated, which may be an indirect
suggestion of increased oxidative stress in these pathological states. Pereira et al . found lipid
peroxidation decreased in hypothyroid rat lymphoid tissues[26] In comparison, in hypothyroid
patients, Dimitriuet et al. found increased lipid peroxidation.[27]
Our findings are close to those of the Konukogluet al. study in which hypothyroid patients find
increased oxidative stress.[28]Konukogluet al. found that levels of antioxidant plasma protein
thiol decreased and stabilised with thyroxine therapy in hypothyroid patients, indicating that
insufficiency of the antioxidant protection system could be a leading factor in increased
oxidation. Tissue hypoxia may be accompanied by a rise in oxidative stress and the resulting
lipid peroxidation.
Symptoms of hypercalcemia may be associated with hyperthyroidism. Thyrotoxicosis
hypercalcemia is usually moderate, with calcium concentrations rarely reaching 4 mmol[29]. As
confirmed by low parathyroid hormone (PTH) levels and hypercalcemia resolution with thyroid
disease therapy, our case indicates hypercalcemia merely due to thyrotoxicosis. In conjunction
with hyperthyroidism, our research reported simultaneous primary hyperparathyroidism.
Albert Shiehand Dorothy Santos Martinez addressed a similar case at the annual meeting of the
Endocrine Society[30]. A similar case of vitamin deficiency[31] was reported by Korytnaya E
and colleagues. The appearance of our patient, however, was rare as apathic, without any
adrenergic symptoms. Just one case study in the literature indicated that symptoms of
hypercalcemia were present[32]. A linear association between serum calcium and thyroid
hormone levels that is more pronounced in people over 60 years of age[33] has been observed.
Our patients were 50 years old and had a mild level of thyroid hormone hypercalcemia[34-35].
CONCLUSION
In conclusion, the current findings indicate that IL-6 levels are significantly elevated in
hyperthyroid patients, decreased in hypothyroid patients and normalised in the control group. In
order to validate these findings, more in vivo and in vitro studies would be needed. These results
indicate an increased oxidative stress in hypothyroid and subclinical hypothyroidism states,
which can be clarified in these cases by both the inadequate increase in antioxidant status and the
altered lipid metabolism. Clinicians should be conscious that hypercalcemia is associated with
hyperthyroidism. This will make early detection and suitable intervention simpler.
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