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Abstract

A growing body of evidence suggests that metabolic syndrome is associated with endocrine disorders including thyroid
dysfunction. Thyroid dysfunction in metabolic syndrome patients may further add to cardiovascular disease risk thereby
increasing mortality. This study was done to assess thyroid function in metabolic syndrome patients and evaluate its

relationship with the components of metabolic syndrome.
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Introduction

Metabolic Syndrome (MetS) is a combination of risk factors
such as hypertension, atherogenic  dyslipidemia,
hyperglycemia, truncal (central) obesity, and prothrombotic
and proinflammatory conditions, which could increase the
risk of cardiovascular illness, diabetes, and death. As per an
estimate by the International Diabetes Foundation, almost
one-fourth of the total populace has MetS. The
predominance rates shift enormously relying on the meaning
of MetS, ethnicity, age, populace, and so on. As of late, a
fast increment in its pervasiveness has been noted in India
because of financial changes to expanding prosperity,
urbanization, motorization, and urban movement. Metabolic
disorder (MetS) comprises of a group of stars of metabolic
variations from the norm which incorporate focal
corpulence, hyperglycemia in addition to insulin
obstruction, high triglycerides in addition to low HDL
cholesterol and hypertension. A few cardiovascular hazard
components like hypertension, atherogenic dyslipedemia,
prothrombotic and proinflammatory conditions bunch with
metabolic disorder. It was additionally alluded to as insulin
opposition disorder till 1999, when WHO named it
metabolic disorder as there was deficient proof to
demonstrate that every one of its segments were brought
about by insulin  obstruction.  Thyroxine and
Triiodothyronine assume a significant job in keeping up
thermogenesis and metabolic homeostasis. The set point in
thyroid hub is set up by thyroid incitement hormone (TSH).
Thyroid hormones up-control metabolic pathways important
to resting vitality use, henceforth weight and thyroid
capacities are regularly connected. It is as yet uncertain
whether these changes in thyroid hormones are a reason or
an impact of weight. MetS and hypothyroidism are settled
harbingers of atherogenic cardiovascular  sickness.
Extensive cover happens in the pathogenic systems of
atherogenic cardiovascular malady by MetS and
hypothyroidism.

Thyroid dysfunction, prominently subclinical
hypothyroidism has been observed more frequently in
metabolic syndrome patients than general population. Both
metabolic disorder and hypothyroidism are autonomous

hazard factors for cardiovascular ilinesses (CVD). Nearness
of the two conditions might be exacerbated to expand the
hazard for CVD and an impressive cover happens in the
pathogenic instruments of atherosclerotic cardiovascular
ailment by metabolic disorder and hypothyroidism. There
are reports about higher thyroid animating hormone (TSH)
level in metabolic disorder patients than in solid ones, and
high commonness of metabolic disorder in subjects with
TSH level higher than typical when contrasted with those
with ordinary TSH level. Anyway the relationship between
thyroid brokenness and parts of metabolic disorder is as yet
far from being obviously true. There is proof that thyroid
capacity may should be evaluated in patients with metabolic
disorder who are likewise at higher hazard for CVD.
Thyroid brokenness is normal in Nepal, and the
predominance of diabetes mellitus and metabolic disorder
has been rising relentlessly. Reports propose that 20.7 % of
the Nepalese populace have metabolic disorder dependent
on National Cholesterol Education Program (NCEP)
criteria. Be that as it may, thyroid capacity in such patients
isn't all around contemplated. An investigation by Gyawali
et al. in the focal district of Nepal revealed thyroid
brokenness in 31.8 % of metabolic disorder patients. We led
the present examination among metabolic disorder patients
in the eastern locale of Nepal to survey the pace of thyroid
brokenness and investigate the potential connection between
segments of metabolic disorder and thyroid capacity, and
give proof to the better clinical administration of metabolic
disorder patients. Thyroid sicknesses are among the most
pervasive endocrine issue around the world. In light of the
estimation from different examinations, it has been
anticipated that around 42 million individuals in India
experience the ill effects of thyroid infections. MetS is
intently connected with thyroid brokenness (TD) because of
the effect of thyroid hormones on lipid digestion, glucose,
pulse, and cardiovascular brokenness. Utilitarian changes in
the thyroid organ may have a relationship with MetS and its
related segments including weight, insulin opposition (IR),
lipid and glucose digestion variations from the norm, raised
pulse, and cardiovascular brokenness. MetS and TD are
both portrayed by a group of regular variations from the
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norm, for example, stomach corpulence, hyperglycemia,
hypertension,  decreased  high-thickness  lipoprotein
cholesterol (HDL-C), and raised triglycerides (TG).
addition, IR, distinguished as an essential system for MetS,
likewise assumes a job in hypothyroidism. The event of
both the conditions might be exacerbated to expand the
hazard for cardiovascular maladies (CVDs).

Pathophysiology of Metabolic Syndrome

The most accepted underlying hypothesis to describe the
pathophysiology of the metabolic syndrome is insulin
resistance. A noteworthy supporter of the advancement of
insulin obstruction is an excess of circling unsaturated fats.
Insulin is critical to both antilipolysis and the incitement of
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lipoprotein lipase. Of note, the most delicate pathway of
insulin activity is the restraint of lipolysis in fat tissue.
Accordingly, when the insulin opposition builds up, the
expanded measure of lipolysis of put away triacylglycerol
atoms in fat tissue delivers increasingly unsaturated fats,
which could further hinder antilipolytic impact of insulin,
making extra lipolysis. After arriving at insulin delicate

tissues, unnecessary unsaturated fats make insulin
opposition by the additional substrate accessibility and by
changing downstream flagging.  Apparently, these
biochemical changes in insulin intervened flagging

pathways bring about abatement in insulin-interceded
glucose transport and digestion in the metabolic disorder
too.
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Fig 1: Pathophysiology of Metabolic Syndrome

With increase in intra-abdominal or visceral adipose tissue,
a higher rate of adipose tissue derived free fatty acids which
go to the liver through the splanchnic circulation whereas;
the increment in abdominal subcutaneous fat would release
the lipolysis product into the systemic circulation and avoids
direct effects on hepatic metabolism. Yet, perhaps by a
mechanism related to free fatty acid flux and metabolism,
the relative predominance of visceral rather than
subcutaneous adipose tissue with increased waist
circumference in Asians and Asian Indians renders the
relative prevalence of the syndrome higher than African-
American men in whom subcutaneous fat predominates.

Relationship of thyroid functions with metabolic
syndrome

Thyroid and body weight

Thyroid dysfunction has a clear influence on body weight,
overt hypothyroidism is associated with an increase in body
weight, predominantly caused by oedema, whereas
hyperthyroidism results in a reduction of weight, mainly due
to catabolic effects on e.g. adipose and muscle tissue. Apart
from overt dysfunction, changes in body weight also
correlate with serum TSH concentrations even within the
normal range, this cross-sectional, population-based study
(included patients older than 40 years of age) describes a
positive association of subclinical hypothyroidism with
obesity. A study by Ittermann found a positive correlation of
TH status and BMI in adolescence, which was stronger in
individuals exposed to smoke (either actively or passively).
BMI may not reflect individual adipose mass or adipose

tissue distribution, yet visceral obesity with subsequent
adipocyte dysfunction is key to the development of the
metabolic syndrome. In a recent smaller study, visceral
adipose mass was the best predictor for TSH levels. An
impact of instinctive corpulence, shown by midsection
circuit, on TH and TSH focuses has likewise been seen in
bigger investigations. In euthyroid grown-ups, taking an
interest in the National Health and Nutrition Examination
Survey 2007-2008, BMI and midsection boundary decidedly
associate with TSH and fT3 levels, however not fT4
fixations. At the point when female large, typical weight and
anorectic teenagers were assessed when weight reduction (in
corpulent members) and weight gain (in anorectic patients),
TSH and fT3 appeared to be reversibly identified with body
weight. In this examination leptin was proposed as
pathophysiological connection to clarify changes in TH
status. Different examinations uncovered a decrease in T4
and T3, however not TSH, upon weight reduction in stout
kids. In fat grown-ups with subclinical hypothyroidism,
resting vitality consumption was influenced when TSH
levels are especially raised, though body structure and lipid
profiles were out of the blue unaffected. The potential job of
T3 versus T4 in focusing on various segments of metabolic
disorder has as of late been assessed in little exploratory
investigations utilizing distinctive TH substitution systems
concentrated to assess T3 and T4 impacts. In great consent
to the nearby connection seen between TH hormone status
and resting vitality use between clear hypothyroidism,
subclinical  hypothyroidism, euthyroidism, subclinical
hyperthyroidism, and plain hyperthyroidism modification of
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REE is related with generally little changes in TH
substitution portions.

Strikingly, T4 supplanting in patients with hypothyroidism
(for example after thyroidectomy) does result in REE
contrasts as well as in expanded weight gain when
contrasted with controls demonstrating a not exactly ideal
supplanting with the standard substitution system utilized.
In another investigation, REE and TH were resolved during
a square and supplant treatment (BRT, for example a blend
of thyrostatic medication and T4 substitution) for Grave's
infection and 12 weeks after discontinuance of the BRT.
Increments in free T3 to free T4 proportion were observed
to be a positive determinant of changes in REE, further
demonstrating that the equalization of T3 and T4 is
significant for the guideline of vitality homeostasis. In
accordance with this idea, a blend of T4 and T3 for
substitution in hypothyroid patients uncovered a weight
decrease following 15 weeks of 1.7 kg contrasted with
insignificant weight increase of 0.1 kg in patients taking T4
alone. Another pilot concentrate tried the impact of T3
substitution alone in 14 patients. It uncovered again a
noteworthy weight reduction and decreased degrees of
absolute cholesterol, low-thickness lipoprotein-cholesterol,
and Apo lipoprotein B under T3 substitution when
contrasted ~ with  regular T4  supplanting  with
indistinguishable TSH serum levels. The two investigations
show that circling T3 levels and the substitution of T3 in
athyroid subjects might could easily compare to recently
perceived.

Dyslipidemia

In general, with increase in free fatty acid flux to the liver,
increased production of Apo-B containing triglyceride rich
very low density lipoproteins occur. In the setting of insulin
resistance, increased flux of free fatty acids to the liver
increases hepatic triglycerides synthesis; however, under
physiologic conditions, insulin inhibits rather than increase
the secretion of very low density lipoproteins into the
systemic circulation. Hypertriglyceridemia is a superb
impression of the insulin safe condition and one of the
significant criteria for determination of the metabolic
disorder. The other significant lipoprotein aggravation in the
metabolic disorder is a decrease in HDL cholesterol. This
decrease is an outcome of changes in HDL piece and
digestion. Within the sight of hypertriglyceridemia, a
diminishing in the cholesterol substance of HDL results
from abatements in the cholesterol ester substance of the
lipoprotein center with variable increments in triglyceride
making the molecule little and thick, a capacity in part of
cholesterol ester move protein. This prompts expanded
leeway of HDL from the flow. Notwithstanding the freedom
of HDL structure of LDL is additionally altered which is
owing to relative consumption of unesterified cholesterol,
esterified cholesterol, and phospholipids with either no
change or an expansion in LDL triglyceride. Little thick
LDL may be more atherogenic than light LDL since it is
increasingly dangerous to the endothelium; it is
progressively ready to travel through the endothelial cellar
layer; it holds fast well to glycosaminoglycans; it has
expanded vulnerability to oxidation; as well as) it is more
specifically bound to scrounger receptors on monocyte
inferred macrophages

Glucose Intolerance

The defects in insulin action on glucose metabolism include
deficiencies in the ability of the hormone to suppress
glucose production by the liver and kidney, and to mediate
glucose uptake and metabolism in insulin sensitive tissues
(i.e., muscle and adipose tissue). Insulin resistance in
pancreatic islet-beta cells suggests that flag that produce
glucose subordinate insulin emission have been
antagonistically altered, and unsaturated fats are prime up-
and-comers. Albeit free unsaturated fats can animate insulin
discharge, expanding and delayed introduction to inordinate
fixations brings about fall in insulin emission. The
component for this adjustment has been credited to
lipotoxicity through a few potential various systems. In
individuals with hereditary 15 inclinations to improvement
of diabetes, the assumed worry of the insulin safe condition
on beta cell capacity causes glucose bigotry and at last
higher danger of diabetes

Hypertension

The connection between insulin  opposition and
hypertension is settled, and identifies with a few unique
systems. To start with, note that insulin is a vasodilator
when offered intravenously to individuals of typical weight,
with optional consequences for sodium reabsorption in the
kidney. Proof shows that sodium reabsorption is expanded
in white individuals yet not Africans or Asians with the
metabolic disorder. In the setting of insulin opposition, the
vasodilatory impact of insulin can be lost, yet the renal
impact on sodium reabsorption saved. Unsaturated fats
themselves can intervene relative vasoconstriction. Insulin
likewise expands the movement of the thoughtful sensory
system, an impact that may likewise be safeguarded in the
setting of the insulin obstruction.

Proinflammatory Cytokines

The relationship of the metabolic disorder with irritation is
very much recorded. The increments in master provocative
cytokines including interleukin, resistin, and tumor
corruption factor (TNF) and C — responsive protein reflect
overproduction by the extended fat tissue mass. Proof
proposes that monocyte-determined macrophages live in fat
tissue and may be at any rate to some extent the wellspring
of the age of proinflammatory cytokines locally and in the
foundational dissemination. There is expanding proof that
insulin obstruction in the liver, muscle, and fat tissue isn't
just connected with the wealth of proinflammatory
cytokines (and relative inadequacy of the mitigating
cytokine adiponectin), however is an immediate aftereffect
of this weight.

Conclusions

Thus, we suggest that patients be early diagnosed and

suggested to wundertake weight reduction by non-

pharmacological means like diet modifications and exercise.

Subclinical hypothyroidism should be picked up and treated

at the earliest. Some points of the study are highlighted

below:

a. Thyroid dysfunction occurs in metabolic syndrome
patients.

b. Thyroid dysfunction occurs in 18.33% of metabolic
syndrome patients.
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Prevalence of Subclinical hypothyroidism is 15.0% in
metabolic syndrome patients which is higher than that
of general population.

Prevalence of Overt Hypothyroidism is 3.33% in
metabolic syndrome patients which is higher than that
of general population.

One sixth of metabolic syndrome patients or every sixth
metabolic syndrome had Subclinical Hypothyroidism.
6. One in every thirty metabolic syndrome patients had
Subclinical Hypothyroidism.

Prevalence of thyroid dysfunction is much more
common in Females with thyroid dysfunction than
male.

Exclude the presence of Thyroid dysfunction while
managing metabolic syndrome patients.
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