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Abstract

Metabolic syndrome is a group of risk factors that cause many diseases such as diabetes and heart disease.

There are many risk factors responsible for this syndrome, and the presence of 3 or more of them speeds up the process of
predicting different diseases and the speed of treatment.

In addition to the nature of food and daily activity, metabolic syndrome has hormonal and non-hormonal causes. Among
the hormonal causes is an imbalance in some hormones, especially thyroid hormones.

Where the majority of scientific studies have proven that the increased activity of TSH, a hormone secreted by the pituitary
gland and stimulates the secretion of thyroid hormones, inhibits the process of metabolism and then leads to the
accumulation of many substances, especially sugar, and this explains the close relationship between thyroid dysfunction and
diabetes. The correct diagnosis may be the reason for developing a fruitful treatment strategy that addresses this hormonal
error, so that will be a reason to get rid of excess glucose and eliminate diabetes, and this is what will be presented in this
review.
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Introduction that cause metabolic syndrome are obesity, lack of exercise,

aging, insulin resistance, and inflammation [3]. The degree

Metabolic syndrome is classified as a disease that includes
many risk factors for diabetes and heart disease [1]. These
factors include belly fat, especially in the waist area, high
triglycerides, low levels of good cholesterol, high blood
pressure, and high blood sugar. It is sufficient to classify this
syndrome a meeting of at least three factors [2]. The causes

Risk factor

of infection with this syndrome varies, as the rate of
infection increases in Americans, followed by whites and
then blacks. In patients with diabetes or those with a family
history of diabetes, compared to those without. In women
than male, rates are higher for those who use drugs to gain
weight. Diagnosis of metabolic syndrome according to the
following table1[4].

International Diabetes Federation (IDF)

A large waistline
triglyceride level
HDL cholesterol level
High blood pressure
high fasting blood sugar

Gender
Male Female
> 40 inches > 35 inches
> 150mg/dL
<40 mg/dL <50 mg/dL

>130/85 mmHg
=100 mg/dL

World Health Organization (WHO)

Blood pressure

>140/90 mmHg
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Dyslipidemia

Central obesity
Microalbuminuria

triglycerides (TG) = 1.695 mmol/L and HDL cholesterol <
0.9 mmol/L (male), < 1.0 mmol/L (female)

waist: hip ratio > 0.90

urinary albumin excretion ratio = 20 pg/min or albumin:

waist: hip ratio > 0.85

creatinine ratio = 30 mg/g

European Group for the Study of Insulin Resistance (EGIR)

Central obesity

Dyslipidemia
Blood pressure
Fasting plasma glucose

waist circumference = 37 inch

waist circumference = 31.5
inch

TG 2 2.0 mmol/L and/or HDL-C < 1.0 mmol/L

>140/90 mmHg
> 6.1 mmol/L

National Cholesterol Education Program (NCEP)

Central obesity
Dyslipidemia

Blood pressure
Fasting plasma glucose

waist circumference = 40 inch
TG = 1.7 mmol/L, HDL-C < 40 mg/dL (male), < 50 mg/dL

waist circumference = 35 inch

(female)
> 130/85 mmHg
> 6.1 mmol/L

American Heart Association

Central obesity
Dyslipidemia

Blood pressure
Fasting plasma glucose

waist circumference = 40 inch
TG = 1.7 mmol/L, HDL-C < 40 mg/dL (male), < 50 mg/dL

waist circumference = 35 inch

(female)
>130/85 mmHg
> 5.6 mmol/L

Table 1: Diagnosis system of metabolic disorders.

Metabolic syndrome can be treated by changing and
improving the diet by keeping away from trans fats, less
carbohydrates and sugars, more fresh vegetables and fruits,
and less animal protein Exercising regularly, especially
walking for at least 30 minutes every day. For stress and
tension, quit smoking [5].

Pathophysiology of metabolic disorders

One of the risk factors for metabolic syndrome is visceral
fat, especially around the abdomen, and the presence of
these fats increases the rate of inflammation and thus
increases the rates of TNF-q, adiponectin, resistin, and PAI-
1, Fig.1 [6].

TNF-a produces inflammatory cytokines through its
association with TNF-a receptor, and this link increases
insulin resistance [7].
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Studies have shown that mice fed on sucrose increases the
incidence of metabolic syndrome, due to the fact that sugar
intake increases internal fats, which in turn increases
insulin resistance [8].

There is also another mechanism in that the increase in fat
cells increases the immune cells and thus the rate of
inflammation increases, which helps in high blood
pressure, lipids and diabetes [9].

Eating high-fat meals, especially Arachidonic acid (with its
precursor - linoleic acid) increases inflammatory media
known as eicosanoids through arachidonic acid-containing
compound diacylglycerol (DAG) is a precursor to the
endocannabinoid 2-arachidonoylglycerol (2-AG). Fatty acid
amide hydrolase (FAAH) mediates the metabolism of
anandamide into arachidonic acid. Anandamide and 2-AG
can also be hydrolized into arachidonic acid, potentially
leading to increased eicosanoid synthesis [10].
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Figure 1: Pathophysiology of metabolic syndrome

Interaction between thyroid dysfunction and
metabolic syndrome

There is a relationship between metabolic syndrome and
hormonal activity, as it was found that there is a
relationship between the syndrome and thyroid hormones
[11].

Studies have shown that most patients suffering from
metabolic syndrome also suffer from an underactive
thyroid gland, and both of them have an effective role in
developing heart disease [12].

There is also a strong relationship between metabolic
syndrome and thyroid dysfunction due to the direct effect
of thyroid hormones on fat and glucose metabolism [13].

Where the condition called subclinical thyrodism is known
as the high hormone TSH, which plays an important role in
carbohydrate and fat metabolism. If the BMI rate increases,
we find that this is an indication of an increase in the
proportion of fat, especially in the waist area, and the
accumulation of fat cells affects the activity of the thyroid
gland and then its hormones, which causes metabolic
syndrome [14].

Where it was found that most people who suffer from type
2 diabetes have an imbalance in the activity of the thyroid
gland, in which case they become lethargic in the activity of

the gland due to the fat cells, which resist the action of
metabolism hormones, which contributes to the
accumulation of fat and high glucose in the blood [15].

Conclusion

There are many causes of metabolic syndrome, as there are
many diseases associated with this syndrome, such as
diabetes, especially type 2 diabetes, high blood pressure,
and excess lipids in the blood.

However, among these reasons, there is an imbalance in the
hormonal system, especially the thyroid gland, whose
hormones are responsible for metabolic processes, as the
presence of any defect significantly affects metabolic
syndrome.

There is a condition known as subclinical thyrodism and
this condition is diagnosed with an elevated TSH with the
fall of the hormone FT3 and FT4 in its normal levels.

The high TSH increases the accumulation of sugar and fats
in the blood and increases the cells' resistance to insulin,
which leads to a large number of metabolic syndrome.

Therefore, patients with metabolic syndrome must check
thyroid hormones and monitor their activity from failure,
obtain appropriate treatment, exercise, eat healthy food,
and keep away from carbohydrates and sugars in order to
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reduce the risks of the syndrome and prevent diabetes, high
blood pressure and fats.
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