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Introduction

Peripheral insulin resistance, poor hepatic glucose production
control, and decreasing -cell activity define the pathophysiology of
type 2 diabetes mellitus, finally leading to -cell failure. Initial insulin
secretion deficits and, in many individuals, relative insulin insufficiency
in conjunction with peripheral insulin resistance are thought to be the
main occurrences. Environmental variables such as dietary factors,
endocrine disruptors and other environmental pollutants, and gut
microbiome composition have all been linked to type 1 and type 2
diabetes. Obesity and insulin resistance, in addition to their well-known
involvement in type 2 diabetes, may act as type 1 diabetes accelerators.
In contrast, in a subgroup of patients diagnosed with type 2 diabetes,
islet autoimmunity linked to putative environmental factors (e.g., food,
infection) may play a role [1].

Pathophysiology in type 2 diabetes mellitus

The transmembranous transport of glucose and the coupling of
glucose to the glucose sensor are required for the insulin response to
begin. By maintaining the protein and preventing its breakdown, the
glucose/glucose sensor complex causes an increase in glucokinase.
The initial step in connecting intermediate metabolism to the insulin
secretory system is to induce glucokinase. Glucose transfer appears
to be substantially decreased in type 2 diabetes patients' B-cells, moving
the control point for insulin production from glucokinase to the glucose
transport system. Sulfonylureas help to correct this problem [2].

The second phase release of freshly produced insulin is hindered
later in the disease's course, an impact that can be partially restored,
at least in some patients, by reinstating tight glycemia control.
Desensitization, also known as B-cell glucotoxicity, is the result of
glucose's paradoxical inhibitory impact on insulin release, and may be
due to the buildup of glycogen within the B-cell as a result of prolonged
hyperglycemia. Sorbital buildup in the B-cell or nonenzymatic glycation
of B-cell proteins have both been postulated as possibilities [3].

Defective glucose potentiation in response to nonglucose insulin
secretagogues, asynchronous insulin release, and a reduced conversion
of proinsulin to insulin are all abnormalities in p-cell activity in type
2 diabetes mellitus. In patients with previous gestational diabetes, an
impairment among first phase insulin secretion may serve as a marker
of risk for type 2 diabetes mellitus in family members of persons with
type 2 diabetes mellitus. Impaired first-phase insulin secretion, on the
other hand, will not result in impaired glucose tolerance.

The precise relationship between glucose and insulin level as a
surrogate measure of insulin resistance has been questioned because
chronic hyperinsulinemia inhibits both insulin secretion and action,
and hyperglycemia can impair both the insulin secretory response to
glucose as well as cellular insulin sensitivity. The insulin sensitivity
of lean type 2 diabetes patients over 65 years of age was shown to be
comparable to that of age-matched nondiabetic controls. Furthermore,
obesity is nearly always prevalent in type 2 diabetes individuals who are
insulin resistant. Some believe that insulin resistance in type 2 diabetes
is solely attributable to the presence of increased adiposity, because

obesity or an increase in intraabdominal adipose tissue is related with
insulin resistance in the absence of diabetes. Insulin resistance is also
present in hypertension, hyperlipidemia, and ischemic heart disease, all
of which are typical complications of diabetes.

In first degree relatives of type 2 diabetes patients, insulin's capacity
to inhibit hepatic glucose production both fasting and postprandially
is normal. As type 2 diabetes develops, both fasting and postprandial
glucose production rise. Despite the presence of insulin, hepatic
insulin resistance is characterised by a significant reduction in
glucokinase activity and a catalytic enhanced conversion of substrates
to glucose. As a result, the liver in people with type 2 diabetes is set up
to both overproduce and underuse glucose. Increased hepatic glucose
production may be linked to higher free fatty acid levels observed in
type 2 diabetes [4].

Role of environment in type 2 diabetes mellitus

When B-cells fail to produce enough insulin to meet demand,
type 2 diabetes develops, generally in the setting of increasing insulin
resistance. Islet autoimmunity is seen in a small percentage of patients
with type 2 diabetes. Type 2 diabetes has a complicated genetic and
environmental aetiology, and obesity is a key risk factor.

With ectopic fat accumulation in the liver and muscle, insulin
resistance occurs. Fat accumulation in the pancreas may also lead to
B-cell function decrease, islet inflammation, and final B-cell mortality.
Type 2 diabetes develops at various levels of BMI/body fat composition
in different people, with Asians and Asian Americans having a lower
BMI. There may be a personal "fat threshold" at which ectopic fat
buildup develops, increasing insulin resistance and causing B-cell
decompensation in those who are sensitive.

Weight reduction enhances insulin sensitivity in the liver and
skeletal muscle, as well as the formation of pancreatic fat. In prediabetes
and type 2 diabetes with recent start, insulin secretion defects are at
least partly reversible with calorie restriction and weight loss. Even
with the substantial weight reduction associated with bariatric surgery,
it is difficult to cure long-standing diabetes [5].

Obesity and diabetes are linked to both reduced sleep duration
and increased sleep time. Obstructive sleep apnea is linked to type
2 diabetes and metabolic syndrome, and it lowers sleep length and
quality. The current "24-hour culture" may result in less sleep and, as
a result, a higher risk of type 2 diabetes. While there are correlations
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