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Introduction
Diabetes mellitus is considered one of the main threats to human 

health in the 21st century. In developing countries, the prevalence 
of diabetes is increasing, where there are, as estimated by the World 
Health Organization (WHO), around 70 million people suffering from 
diabetes mellitus [1].Changes in human behaviour and lifestyle over the 
last century have resulted in a dramatic increase in the incidence of 
diabetes worldwide [2]. Diabetes is a metabolic disorder or a chronic 
condition where the sugar levels in blood are high. It is also defined 
as chronic disorders [3] of carbohydrate metabolism due to the lack 
of insulin result in the hyperglycemia and glycosuria. Anyone can be 
affected by this disease at any age. The type 1 diabetes mellitus (T1DM) 
or type 2 diabetes mellitus (T2DM) is a multifactorial autoimmune 
disease [4], which susceptibility is determined by a combination of 
genetic and environmental factors. Diabetes mellitus is one of the most 
common chronic disorders of childhood [5].

The main cause of diabetes is due to the shortage of insulin or 
insulin resistance. Glucose is the ultimate source of energy for all 
metabolic processes. Insulin, a hormone secreted by the pancreas plays 
a vital role in regulating the movement of glucose and levels of glucose 
or blood sugar. In the late or advanced stages several complications 
arise such as related to eyes, kidneys, nerves and blood arteries. As 
diabetes is a metabolic disorder, people with diabetes are in a risk of 
other complications associated. The metabolism is affected there by 
causes various complications. Several changes that occur are due to 
high rise in blood sugar levels. And hence Diabetes is associated with 
long-term complications that affect almost every part of the body and 
often leads to blindness, heart and blood vessel disease, stroke, kidney 
failure, amputations, and nerve damage. Diabetes is associated with 
significantly accelerated rates of several debilitating microvascular 
complications such as nephropathy, retinopathy, and neuropathy, and 
macrovascular complications such as atherosclerosis and stroke.

Major kinds of Diabetes

Type1 diabetes: Type 1 diabetes (T1D) is an autoimmune disease 

[6] characterized by the expansion of pathogenic T effector cells
which cause the irreversible destruction of insulin producing β cells
and thereby limits insulin production and glucose homeostasis [7]. A
membrane bound protein expressed by the islet cells is shown to act
as a major auto antigen in T1D [8]. Most cases of Type 1 diabetes are
thought to have an autoimmune basis [9], with various environmental
factors interacting with an underlying genetic predisposition,
leading to selective autoimmune destruction of pancreatic beta cells.
Diabetes mellitus induces changes in rheological properties [10] i.e.
specific changes in mechanical properties eg. Increase in erythrocyte
microviscosity, aggregation and adherisivness which cause the changes
in lipid composition, dysfunctioning of membrane structure and
composition.

And insulin-dependent diabetes is usually seen in children, teens 
or young adults. If not diagnosed and treated with insulin, a person 
with type 1 diabetes can lapse into a life-threatening diabetic coma, also 
known as diabetic ketoacidosis. Symptoms of type 1 diabetes usually 
develop over a short period, although beta cell destruction can begin 
years earlier. Symptoms may include increased thirst and urination, 
constant hunger, weight loss, blurred vision, and extreme fatigue. 
Management of T1D requires maintaining near-normalized blood 
glucose levels without the risk of significant hypoglycemia which delays 
the onset and progression of vascular and neurological complications 
[11].

Type 2 diabetes: Currently, over 200 million individuals worldwide 
[12] suffer from T2D and this number is projected to reach 438
million by 2030. It is usually non insulin-dependent diabetes. T2DM
results from a combination of genetic susceptibility [13], environment,
behavior (calorie intake and physical activity), and as yet unexplained
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Abstract
Diabetes mellitus is considered one of the main threats to human health in the 21st century. Diabetes is a metabolic 

disorder or a chronic condition where the sugar levels in blood are high. Diabetes is associated with long-term 
complications that affect almost every part of the body and often leads to blindness, heart and blood vessel disease, 
stroke, kidney failure, amputations, and nerve damage. Also it is associated with significantly accelerated rates of 
several debilitating microvascular complications such as nephropathy, retinopathy, and neuropathy, and macrovascular 
complications such as atherosclerosis and stroke. In the present article it has been discussed about the resistance of 
insulin and its consequences in diabetic patients. Insulin resistance results in various disorders. Metabolic syndrome is 
predicted to become a major public health problem in many developed, as well as developing countries.
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risk factors. It tends to affect adults and overweight people. The 
symptoms of type 2 diabetes develop gradually. And onset of symptoms 
is not as sudden as in case of type1 diabetes. Symptoms may include 
fatigue, frequent urination, increased thirst and hunger, weight loss, 
blurred vision, and slow healing of wounds or sores. Symptoms may not 
appear in some people. The primary pathophysiological defects of type 
2 diabetes [14] include: excessive hepatic glucose production, impaired 
peripheral glucose uptake by insulin-sensitive tissues, and insufficient 
insulin secretion/ increased β-cell apoptosis.

Type 2 Diabetes can be clinically diagnosed with Fasting glucose; 
glucose tolerance, fasting plasma glucose (FPG) and also HbA1c can 
also provide additional prognostic information regarding mortality 
risk [15]. The increasing prevalence of Type 2 diabetes is mainly due to 
reduced physical activity and consumption of unhealthy food and larger 
portion sizes in genetic susceptible individuals [16]. It is essential to note 
that the progressive nature of type 2 diabetes requires the combination 
of life style modification (diet and exercise) and antihyperglycemic 
agents in order to achieve adequate glycemic control [17].

Gestational diabetes: Gestational diabetes mellitus (GDM) [18] 
is defined as glucose intolerance of varying degrees, which appears, 
or is first diagnosed, during pregnancy and may or may not persist 
after delivery. It is associated with pregnancy and symptoms usually 
disappear after the birth. High level blood glucose levels are observed in 
pregnant women who never had diabetes earlier. Gestational diabetes 
is brought about by the many hormone changes. Women who have had 
gestational diabetes have a 40 to 60 percent chance of developing type2 
diabetes within 5 to 10 years. Type1 diabetes can be managed by various 
Continuous subcutaneous insulin infusion therapies [19]. Women with 
the history of gestational diabetes mellitus (GDM) have a significantly 
increased risk of type 2 diabetes and of cardiovascular disease during 
the next years after delivery [20].

Incidence of Diabetic Complications
There is an incidence of several complications with the long standing 

diabetes. Diabetes is associated with microvascular complications [21] 
such as nephropathy, retinopathy, and neuropathy, and macrovascular 
complications such as atherosclerosis and stroke. These complications 
occur in the late stages of diabetes and are chronic. Diabetic acidosis is 
a life-threatening condition caused by the lack of insulin is considered 
an acute complication. Late-stage complications do not usually develop 
for 10 to 15 years with Type 1 diabetes. Clinically evident diabetes-
related microvascular complications [22] are rare in childhood and 
adolescence.

Increased levels of albumin [23], the principal form in which 
glycated albumin exists in vivo, associate independently with 
complications of diabetes and contribute to the pathogenesis of diabetic 
nephropathy and retinopathy by influencing cell signaling pathways 
and molecular mediators known to be associated with the development 
of these complications.

Other complications of diabetes may include: Skin Complications 
such as infections, sores, and itching; and diabetic osteopathy. It is 
now well established that humans with type 1 or type 2 diabetes have 
an increased risk of fracture [24]. Diabetes and osteoporosis are both 
frequent endocrine disorders [25]. It has been reported that type 2 
diabetes is a risk factor for hip, proximal humerus, and foot fractures 
among older women [26]. It has been recognized that the alterations 
in mineral and bone metabolism were associated with DM and 

that the resulting bone loss [27] is one of the chronic complications 
of diabetic patients. Poorly controlled diabetes [28] is indeed bad to 
the bone. There is an incidence of new onset diabetes mellitus after 
transplantation is a serious and common complication following solid 
organ transplantations [29]. Diabetes can lead to problems with teeth 
and gums, called gingivitis and periodontitis. Hyperglycemia appears 
to be the major variable shared among these different clinical forms 
[30]. 

Alterations in Glucose levels

Changes in the normal glucose levels [31] in blood will lead to 
abnormal physiological states causing either hypoglycemia (low glucose 
levels) or hyperglycemia (high glucose levels). Low blood glucose or 
hypoglycemia [32] is the most common immediate health problem for 
patients with diabetes. It occurs when the body gets too much insulin, 
too little food, a delayed meal, or more than the usual amount of exercise. 
Chronic hypoglycemia can be life-threatening if not treated promptly. 
Insulinoma [33] is an islet beta cell-derived tumor manifesting various 
clinical symptoms due to hypoglycemia. Hypoglycemia continues to be 
the major limiting factor [34] in the management of individuals with 
type 1 diabetes. 

Hyperglycemia [35] plays an important role in the development 
of neuropathic process by causing structural and functional changes 
on the ion channels which affects metabolic transport. In many cases 
chronic hyperglycaemia is responsible for most of the long-term 
complications of diabetes. Hyperglycemia causes excessive amounts 
of irreversible advanced glycosylation end products to accumulate on 
long-lived extra cellular proteins and perhaps also on DNA in tissues 
that develop complications. Prolonged exposure to hyperglycemia is 
the primary factor associated with most of the diabetic complications 
[36]. Hyperglycemia-derived oxygen free radicals are also considered 
mediators of diabetic complications [37]. Hyperglycemia changes 
platelet function [38] by impairing calcium homeostasis and thereby 
alters aspects of platelet activation and aggregation, including 
platelet conformation and release of mediators. Diabetes is much 
more complicated than hyperglycemia and is associated with several 
risk factors. T2D involves insulin resistance, obesity, dyslipidemia, 
environmental factors, nutrition, lifestyle, and genetics, in addition 
to hyperglycemia. Each of these risk factors could in itself induce 
epigenetic changes to the chromatin structure, ultimately altering gene 
expression patterns in conjunction with elevated glucose in various 
target tissues including kidney, heart, liver, retina, nervous system, 
muscle, blood vessels, and blood cells. Hyperglycaemia can also occur 
in alcohol consumed children as a result of the increased cortisol levels 
due to stimulation of the adrenocorticotropic hormone [39]. Some 
studies have shown that heavy drinking [40] can increase blood glucose 
level or risk of type2 diabetes.

Oxidative stress and oxidative damage [41] to tissues are common 
end points of chronic diseases, such as atherosclerosis, diabetes, 
and rheumatoid arthritis. Increased oxidative stress [42] induced 
by hyperglycemia may contribute to the pathogenesis of diabetic 
complications. Genes also play a role in many processes underlying late 
diabetic complications [43]. Advanced glycation [44] end products were 
determined immunologically in blood from diabetics, patients with 
renal failure and subjects with various other diseases. Patients with end-
stage renal disease on dialysis displayed high advanced glycation end 
products levels in serum. The complications are of two different kinds 
such as Microvascular complications and Macrovascular complications. 
Diabetic retinopathy, nephropathy and neuropathy occur in all clinical 
forms of diabetes mellitus, regardless of the cause of the diabetes. 
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Diabetic Retinopathy
Retinopathy is characterized by increased vascular permeability 

[45], by vascular closure mediated by the formation of new blood 
vessels - neovascularization, on the retina and posterior surface of the 
vitreous. Diabetic retinopathy is a micro vascular disease, characterized 
by damage to the blood vessels and retina of the eyes. This condition 
occurs in both type 1 and type 2 diabetics. It can be classified as 
nonproliferative diabetic retinopathy and proliferative diabetic 
retinopathy or diabetic macular edema. In diabetic retinopathy, the 
micro vessel supplying blood to the retina of eye is affected and can 
cause blindness. Retinopathy is related to high blood sugar level and 
obstructs the flow of oxygen to the cells of the retina. For the vision 
of eye, retina receives signals of light and sent them to the brain 
forming a three dimensional figure which is identified. Finally it is sent 
back to the eye by which one can recognize the things around. This 
working mechanism of passing light through the retina is hindered 
by the high glucose levels. The initial stage of this disease is known as 
Non- proliferate Diabetic retinopathy where as Proliferative diabetic 
retinopathy is the advanced form of diabetic retinopathy [46] in which 
new as well as weak blood vessels break and leak blood into vitreous 
of the eye causing floating spots in the eye. Gradually, the swollen and 
scar nerve tissue of the retina is totally destroyed and leads to retinal 
detachment. The ground cause for blindness among diabetes is due to 
the retinal detachment.

Macular edema is often a complication of diabetic retinopathy 
which causes vision loss in people with diabetes. It develops when 
blood vessels in the retina are leaking fluids. The macula does not 
function properly when it is swollen and vision loss may be mild to 
severe, but peripheral vision remains. Cataracts [47] were reported as 
a main cause of blindness and diabetic retinopathy. Longer duration 
of diabetes uncontrolled diabetes and maculopathy (advanced diabetic 
retinopathy) were also significantly associated with the presence of 
cataracts [48] among these type 2 diabetics. 

Diabetic Nephropathy
Diabetic Nephropathy [49] is a common and serious complication 

where kidneys [50] are damaged and fails to function. The reason is due 
to persistent high blood sugar level in the blood. In the early phase of 
nephropathy drugs and diet can control the condition. The condition 
when protein starts leaking in urine is called as microalbuminuria 
[51]. The common symptoms of kidney failure are fatigue, decreased 
appetite, nausea and vomiting. Anaemia [52] may also be observed in 
diabetic nephropathy. It has been observed that about 30 to 40 % of 
Type I diabetics and 20 to 30% of Type 2 diabetics develop moderate to 
severe kidney failure. Diabetes myonecrosis may develop before or at 
the time of diagnosis of diabetes; generally it is a type of gangrene caused 
by Clostridium bacteria. The toxins produced by the bacterium leads 
to tissue diabetic mastopathy usually seen in pre-menopausal women 
suffering from Type 1 diabetes for many years with insulin therapy. 
Although very rare, it can be seen in men with diabetes as diabetic 
mastopathy, which is associated with micro-vascular complications 
such as damage to the eyes, kidneys and heart or other disorders such 
as thyroid problem.

Diabetic Neuropathy
Diabetes mellitus, a common metabolic disease with a rising global 

prevalence, is associated with long-term complications of peripheral 
nervous system and the central nervous system [53]. Diabetic 

neuropathy is a chronic microvascular complication [54] affecting 
both somatic and autonomic peripheral nerves. It may be defined as 
the presence of symptoms or signs of peripheral nerve dysfunction in 
people with diabetes, after the exclusion of other causes of neuropathy. 
Neuropathy is the common complication of diabetes and is due to high 
blood sugar, chemical changes that occur in the nerves. Generally it 
starts in the nerves of feet as they are the longest nerves and nourished 
with longest blood vessels of the body. This condition is called diabetic 
foot or diabetic peripheral neuropathy or distal symmetric neuropathy. 
Diabetes can reduce the blood supply to the foot and gradually damages 
the nerves which carry sensation. Diabetic neuropathy can cause 
foot ulcers and foot infections as advanced complications in diabetic 
patients. Signs and symptoms of Diabetic Neuropathy include, decrease 
or no sweating, numbness, or tingling, and some sort of burning 
sensation, weakness and loss of reflexes. 

Diabetic Polyneuropathy is a major complication of diabetes 
mellitus that frequently leads to foot ulceration [55]. There is a strong 
association between the neuropathy and the subsequent development 
of foot ulcers. Other influential factors are also responsible to cause foot 
ulcers along with neuropathy. Amputations are common with diabetic 
patients [56] in case of diabetic foot. In some diabetic complications, 
autonomic neuropathy [57] may decrease incretin effect.

Atherosclerosis is common in smokers and those with high blood 
pressure and abnormal fat levels in the blood. It is commonly fatty 
deposits in arteries or hardening of arteries. It accounts for virtually 
80% of all deaths among diabetic patients. It is reported that endothelial 
injury may be the initial event in the genesis of atherosclerosis, followed 
by platelet adhesion and aggregation at the site of injury. Prolonged 
exposure to hyperglycemia is now recognized a major factor in the 
pathogenesis of atherosclerosis in diabetes. Hyperglycemia induces 
a large number of alterations [58] at the cellular level of vascular 
tissue that potentially accelerate the atherosclerotic process. Diabetes 
mellitus patients carry an increased risk two to four times greater for 
heart attack [59], stroke [60] and other complications related to poor 
circulation. Clinical and epidemiologic data have uniformly shown that 
diabetic patients have more severe atherosclerosis and a higher risk of 
ischemic heart disease and other arterial disease [61]. Low plasma HDL 
cholesterol (HDL-C) is consistently associated with increased risk of 
atherosclerotic disease [62].

Role of Insulin
Insulin is a natural hormone produced by betacells of Islets of 

Langerhans in pancreas. It regulates the movement of glucose and 
levels of glucose or blood sugar. Insulin allows cells to utilize glucose 
for energy. It plays a vital role in carbohydrate metabolism. When 
blood sugar rises, insulin acts to cause certain cells of the body to 
take in glucose, primarily liver and fat cells. High insulin levels 
(hyperinsulinemia) result in the body for efficient storage of fat, 
retrieving it for energy. Hyperinsulinemia [63] is a major feature of type 
2 diabetes and the metabolic syndrome. Lowering blood glucose lowers 
blood insulin levels and increases the body’s ability to utilize stored fat 
for energy. When insulin [64] was discovered, it was felt that diabetes 
was curable. Insulin is a master regulator of metabolic homeostasis 
[65] and it is secreted from pancreatic beta cells in response to nutrient 
stimulation. Insulin is used for treatment of type 1 diabetes mellitus, 
which is characterized by lack of the internally produced hormone [66].

In case of injected insulin regimens have some notable disadvantages 
as subcutaneously injected insulin [67] does not mimic the natural state 
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and patients require multiple injects per day. The hepatocyte nuclear 
factor 4-α (HNF4α) gene is responsible for regulating gene transcription 
in pancreatic beta cells and also been implicated in the regulation of 
glucose transport and metabolism [68]. Glycosylated haemoglobin 
[69] (HbA1c) is maintained in diabetes mellitus at < 7%. Such levels 
of glucose control cannot generally be maintained with oral glucose 
lowering agents alone and often require use of insulin in addition to, or 
in place of, oral medications.

Insulin Resistance Syndrome or a metabolic syndrome
Insulin resistance is well defined as the decreased ability of 

insulin to regulate glucose metabolism [70]. Insulin and its receptor 
play important role in the homeostasis of plasma glucose [71]. The 
physiological condition where the body cells becomes less effective thus 
leading to high blood glucose level. It is a metabolic syndrome with an 
increased risk of type 2 diabetes and atherosclerosis early heart disease. 
A cluster of medical conditions make up insulin resistance syndrome 
or metabolic syndrome. In insulin resistance, the body’s cells have a 
diminished ability to respond to the action of the insulin hormone. 
Certain cell types such as fat and muscle cells require insulin to absorb 
glucose. When these cells fail to respond adequately to circulating 
insulin, blood glucose levels rise. The liver helps regulate glucose levels 
by reducing its secretion of glucose in the presence of insulin. This 
normal reduction in the liver’s glucose production may not occur in 
people with insulin resistance. People with this syndrome have insulin 
resistance and high levels of insulin in the blood as a marker of the 
disease rather than a cause. To compensate for the insulin resistance, 
the pancreas secretes more insulin. Insulin is the body’s fat storage 
hormone and governs appetite, satiety and blood sugar levels. When 
a person consumes food, the pancreas releases insulin and the insulin 
then pushes glucose from the consumed food into the cells. Any excess 
glucose is stored in the fat cells. When a person suffers from insulin 
resistance glucose cannot enter cells. After many attempts insulin finally 
succeeds in getting some glucose into some cells and the excess is stored 
in fat cells. Glucose transport in to adipocytes and skeletal muscles is 
a major mechanism by which the body disposes excess glucose from 
the blood stream after a meal [72]. Adiponectin [73] could be an 
important adipocytokine protective against the development of T2DM 
and cardiovascular disease. Obesity, physical inactivity, and smoking 
are implicated in the development of insulin resistance [74].

It has been proposed that insulin resistance can lead to other 
metabolic risk factors including hypertension, hypertriglyceridemia, 
hyperglycemia and dyslipidemia. Several diseases are caused by insulin 
resistance which includes the following:

Signs of Insulin resistance syndrome

•	 Type2 diabetes: Type 2 diabetes mellitus (T2DM) is characterized 
by defects in insulin sensitivity and insulin secretion [75]. Also 
known as impaired fasting blood sugar or impaired glucose 
tolerance. T2DM is the most common presentation of the disease 
accounting for almost 90% of all diabetes cases worldwide [76]. This 
occurs because the pancreas is unable to turn out enough insulin to 
overcome the insulin resistance. Type 2 diabetes mellitus (T2DM) 
is a progressive disease characterized by gradual decline in beta-cell 
function and insulin resistance [77]. Type 2 diabetes is associated 
with a two-to-three fold higher incidence of macrovascular 
atherosclerotic disease compared to non diabetic individuals [78].

•	 High blood pressure: The mechanism of High blood pressure is 

unclear, but studies suggest that the worse the blood pressure, the 
worse the insulin resistance.

•	 Abnormal cholesterol levels: A westernized diet has led to an 
increased cholesterol intake in many countries [79]. The typical 
cholesterol levels of a person with insulin resistance are low HDL, 
or good cholesterol and high levels of another blood fat called 
triglycerides.

•	 Heart disease: The insulin resistance syndrome can result in 
atherosclerosis and an increased risk of blood clots. Cardiovascular 
disease [80] is the leading cause of morbidity and mortality in 
patients with diabetes mellitus [81]. Individuals with type 2 diabetes 
are at higher risk of cardiovascular diseases [82] (CVD) than those 
without type 2 diabetes.

•	 Obesity: The prevalence of obesity [83] has markedly increased in 
most countries of the world. A positive association between obesity 
and the risk of developing type 2 diabetes [84] has been consistently 
observed in many populations. Obesity is associated with an increase 
risk for Cardiometabolic diseases [85] such as atherosclerosis 
and type2 diabetes. A major factor in the development of insulin 
resistance syndrome is obesity particularly abdominal obesity or 
belly fat. Obesity promotes insulin resistance and negatively impacts 
insulin responsiveness in a person. The body’s ability to recognize 
and use insulin appropriately is achieved by weight loss. Obesity, 
in particular an increase in visceral adipose tissue mass [86], 
exacerbates insulin resistance through a variety of mechanisms, 
including secretion of adipokines that impair insulin sensitivity 
in other target tissues, such as skeletal muscle, liver, and pancreas 
pigment epithelium-derived factor (PEDF) [87] as an adipocyte 
secretory factor, was demonstrated to reduce insulin sensitivity and 
is a candidate for the possible causes of insulin resistance in obesity. 
Management of diabetes in extremely obese patient is challenging 
[88]. The link between obesity and diverse metabolic diseases is 
known for a long time. One important complication of obesity [89] 
is the higher risk of developing diabetes and atherosclerosis.

•	 Kidney damage: Insulin resistance results in the damage to kidney. 
Protein in the urine is a sign that kidney damage has occurred.

•	 Polycystic ovarian syndrome: It is a very common disorder of the 
female endocrine system. Polycystic ovary syndrome is a condition 
in which there is an imbalance of a woman’s female sex hormones.

Metabolic syndrome

Metabolic syndrome is predicted to become a major public 
health problem in many developed, as well as developing countries. 
It has been referred to as Syndrome X [90] or the Insulin Resistance 
Syndrome and is currently referred to as the Metabolic Syndrome. 
Metabolic syndrome (Mets), a complex of disorders including the 
abdominal obesity, dyslipidemia, hypertension and impaired fasting 
glucose, is one of the known risk factors for cardiovascular disease 
(CVD). Metabolic syndrome is a number of maladies [91] involving 
systemic dysregulation, as-well-as tissue, cell and/or molecular pathway 
dysfunction/ resistance.

Two definitions of metabolic syndrome [92] are used most 
frequently today – the first according to the IDF – International Diabetes 
Federation (IDF) and the second according to The National Cholesterol 
Education Program (NCEP) – Adult Treatment Panel III – ATP III. 
Several genetic and lifestyle factors [93], such as lack of physical activity 
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and calorie-rich diets, have been linked to the development of MetS 
and an increased risk of T2DM and CVD. Dietary composition [94] has 
been associated with CVD risk and the metabolic syndrome.

In addition, people with metabolic syndrome have a fivefold greater 
risk of developing type2 diabetes. Obesity and insulin resistance are 
considered to be the significant factors to cause metabolic syndrome 
[95]. Metabolic syndrome (MetS) is considered to be a risk factor of 
diabetes and cardiovascular disease (CVD) [96]. Metabolic syndrome 
has critical impact not only on the cardiovascular system, but also has 
adverse effects on the morphology and physiology of the liver [97]. 
Insulin resistance and hyperinsulinemia also have been implicated in 
the pathogenesis of the metabolic syndrome. Sequelae of the MetS [98] 
include stroke, heart disease, fatty liver disease, overt diabetes and types 
of cancer.

There is a significant overlap between metabolic syndrome and 
conditions such as polycystic ovarian syndrome, non-alcoholic fatty 
liver disease, hypogonadism, lipodystrophy, and microvascular disease. 
Several studies showed a link between severity of osteoarthritis and 
atherosclerosis in metabolic syndrome [99]. Atherosclerosis [100] 
and associated cardiovascular disease (acute myocardial infarction 
and stroke) are the leading causes of death in developed countries. 
MetS has been shown to be associated with several geriatric problems. 
Studies showed that prevalence of MetS increases with aging [101]. The 
treatment of metabolic syndrome is complex and includes both lifestyle 
changes (physical activity and nutrition) and drug therapy [102].

Conclusion
In the present review it has been discussed about the various 

complications occurred due to high rise in blood levels in the diabetic 
people. The long standing diabetes leads to complications of eyes, 
kidneys, and in nerves. The functioning of several organs is affected 
leading to Microvascular and Macrovascular complications. Prolonged 
exposure to hyperglycemia is the primary factor associated with most 
of the diabetic complications. Insulin, a natural hormone has its 
contribution to diabetic people. But the insulin resistance results in 
various diseases and also metabolic syndrome. Obesity and insulin 
resistance are considered to be the significant factors to cause metabolic 
syndrome. Metabolic syndrome (MetS) is considered to be a risk factor 
of diabetes and cardiovascular disease (CVD) and is predicted to 
become a major public health problem in many developed, as well as 
developing countries.
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