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Abstract:

The prevalence of diabetes mellitus, the ninth leading cause of death, has quadrupled in the last three decades. Approximately 1 in 11 people worldwide currently
have diabetes, with 90% of those with DM. Asia is a major hotspot for the global DM epidemic, with China and India acting as the top two epicentres. While
genetic predisposition plays a part in an individual's susceptibility to DM, poor diet and a sedentary lifestyle are major contributors to the current global epidemic;
early developmental factors, such as prenatal exposures, also influence a person's later susceptibility to DM.

Making healthy lifestyle choices, such as maintaining a healthy body weight and eating a balanced diet, can help prevent many occurrences of diabetes mellitus. a
nutritious diet, regular exercise, and moderate alcohol use. This paper's goal is to evaluate the literature on type 1 and type 2 diabetes, focussing on the disease's
pathogenesis and treatment. This study updates the global epidemiology of diabetes mellitus (DM), along with dietary, lifestyle, and other risk factors for DM and
its effects.
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Introduction:

Diabetes mellitus is a long-term condition affecting how proteins, lipids, and carbs are metabolised. Diabetes mellitus is characterised by a defective or
insufficient insulin secretary response, which results in poor utilisation of carbohydrates (glucose), as well as the hyperglycaemias that follow. [1] The
most prevalent endocrine condition, diabetes mellitus (DM), is sometimes referred to as a "sugar" and is typically caused by an insufficiency or lack of
insulin, or infrequently, by an impairment of insulin function (insulin resistance) [2]. According to the International Diabetes Federation (IDF), there are
around 40.9 million diabetic subjects in India overall, and by 2025, that number is expected to increase to 69.9 million [3].

Langerhan's. By promoting glycogenesis and transferring glucose to the muscles, liver, and adipose tissue, insulin lowers blood glucose levels. Alpha (o)
cells play a crucial role in blood glucose regulation by generating glucagon, which raises blood glucose levels by speeding up glycogenolysis, while
neural tissue and erythrocytes do not require insulin for glucose utilisation [4, 5].

Type 11 diabetes mellitus accounts for 80% to 90% of all occurrences of diabetes mellitus, and it is associated with an increased risk of obesity, metabolic
and cardiovascular problems, and cancer in the fetus's postpartum life.[6]

Classification of Diabetes Mellitus:

Insulin dependent type 1 Diabetes Mellitus:

Previously known as juvenile-onset or ketosis-prone diabetes, this form of diabetes mellitus is also referred to as autoimmune diabetes. The person may
also seek treatment for further autoimmune conditions such Addison's disease, Hashimoto's thyroiditis, and Graves' disease.[7]

Insulin-dependent diabetes mellitus (IDDM), another name for type I diabetes mellitus, primarily affects children and young people. It typically develops
suddenly and can be fatal.[8] .Anti-glutamic acid decarboxylase, islet cell, or insulin antibodies are typically present in type 1 diabetes, indicating the
autoimmune mechanisms that result in beta-cell death. According to the American Diabetes Association (2014), type 1 diabetes is caused by b-cell loss,
which typically results in complete insulin insufficiency. The rate at which beta-cells are destroyed varies greatly; in some people, it happens quickly,
while in others, it happens slowly.[9]
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Insulin production is severely reduced or absent as a result of the pancreatic B-islets cells being destroyed. Insulin injections are necessary for
treatment.[10]

Insulin Non dependent type 2 Diabetes Mellitus:

Another name for type 2 diabetes mellitus is adult-onset diabetes. In the context of insulin resistance, the progressive insulin secretary malfunction
(American Diabetes Association, 2014)[11] Individuals with this kind of diabetes usually exhibit resistance to insulin's effects. [12] Both forms of
diabetes have long-term problems with the kidneys, blood vessels, eyes, and nerves, which are the main reasons for morbidity and mortality.[13]
According to Ross and Wilson (2010), the causes are multifaceted, and predisposing factors include obesity, a sedentary lifestyle, ageing (affecting
middle-aged and older individuals), and genetics. Patients with these conditions are more likely to experience both macrovascular and microvascular
problems.[14,15]

Gestational Diabetes:

Hyperglycemia during pregnancy raises the chance of negative consequences for the mother, foetus, and infant. [16] This risk exists regardless of whether
the hyperglycemia takes on the T2D form identified prior to or during pregnancy. Children born to mothers who have gestational diabetes are more likely
to grow up to have diabetes.[17] The higher prevalence of pregnancy-related issues, including macrosomia (birth weight greater than 4.5 kg), large-for-
gestational-age births, and premature birth, the main cause of preeclampsia and caesarean delivery is hyperglycemia throughout pregnancy, which results
in bigger newborns. A number of risk factors, including obesity, advanced maternal age, polycystic ovarian syndrome, a sedentary lifestyle, exposure to
environmental contaminants, and a family history of the condition, can affect gestational diabetes.[18]

As previously stated, some criteria are used to identify gestational diabetes, including assessing blood sugar levels during fasting, following a 75 g oral
glucose load, and other pertinent factors.[19]

Pathophysiology of Diabetes Mellitus:

Insulin insensitivity brought on by insulin resistance, decreased insulin synthesis, and ultimately pancreatic beta-cell loss are the hallmarks of type 2
diabetes. As a result, there is less glucose transported into the muscle, fat, and liver cells. Hyperglycemia causes an increase in the breakdown of fat.[20,21]
When type 1 diabetes initially manifests, patients are typically young (children or teenagers) and not obese. With a 10-fold higher frequency in first-
degree relatives of an index case and substantial correlations with specific histocompatibility antigens (HLA types), there is a genetic tendency. Genetically
predisposed people must also be exposed to an environmental trigger, like a viral infection, according to studies conducted on identical twins. Pancreatic
B cells may be harmed by viral infections, which can also reveal antigens that start an inflammatory reaction that keeps getting worse. Only when over
90% of the B cells have been killed does the patient become clearly diabetic. Insulin deficiency in this type of diabetes attenuates long-term potentiating
and may result in learning and memory deficits. Type 2 diabetes is associated with both insulin resistance and impaired insulin secretion, both of which
are important in its pathogenesis. Patients with this type of diabetes are typically obese and typically present in adulthood; the incidence increases over
time as B-cell function declines. Insulin resistance causes both tau hyperphosphorylation and Af plaque formation; during hyperinsulinemia, insulin and
AP compete for the insulin-degrading enzyme, causing Ap accumulation and plaque formation; a decrease in insulin receptor signalling inhibits Akt and
dephosphorylates (activates) GSK-3p, resulting in tau hyperphosphorylation1.[22,23]

Some common Signs and Symptoms:
When cells in diabetes mellitus are unable to metabolise glucose normally, they essentially starve.[24] Diabetes mellitus's long-term effects include the
progressive development of certain complications such as retinopathy, which can result in blindness, nephropathy, which can cause renal failure, and

neuropathy, which increases the risk of foot ulcers, Charcot joints, autonomic dysfunctions, and sexual dysfunction.[25]

i)Diabetes raises a person's risk of developing other illnesses. Other symptoms include Gluconeogenesis from body protein and amino acids, which
results in tissue breakdown and muscular atrophy and raises blood glucose levels even more.[26]

ii) excessive ketone body production and the breakdown of body fat, which releases part of its energy.[27]

Causes of Diabetes Mellitus:

Disturbances or anomaly in gluco-receptor of B cell so that they respond to greater glucose concentration or relative 3 cell deficiency. In either situation,
insulin secretion is hindered; may progress to 8 cell failure[28]

i)Peripheral tissues' decreased sensitivity to insulin is caused by "down regulation" of insulin receptors and a decrease in their quantity. There are many
hypersensitive and hyperinsulinemic people with normal glycaemic levels who also have dyslipidaemia, hyperuriemia, and abdominal obesity. Relative
insulin resistance exists as a result, especially in the liver, muscles, and fat. Hyperinsulinemia has been linked to angiogenesis.[29]



International Journal of Research Publication and Reviews, Vol (6), Issue (4), April (2025), Page — 4664-4669 4666

ii) Obesity and excess levels of the hormones glucagon and hyperglycemia lead to a relative lack of insulin, which leads the 8 cells to lag behind.

According to two views, there are anomalies in nitric oxide metabolism that cause nerve injury and changed perineural blood flow.[30]

Diagnosis of Diabetes Mellitus:

Haemoglobin (HbAlc) plasma glucose levels, the oral glucose tolerance test (OGTT), or fasting plasma glucose (FPG) are frequently used to diagnose
diabetes mellitus. In order to establish cut-off values for glucose and HbAlc to diagnose diabetes, these numbers are utilised to estimate the connection
between HbAlc or FPG and retinopathy.[31]

Blood sugar, urine sugar, glucose tolerance test, renal threshold of glucose, reduced or increased glucose tolerance, renal glycosuria, extended glucose
tolerance curve, cortisone-stressed glucose tolerance test, intravenous glucose tolerance test, and oral glucose tolerance test are all used to diagnose
diabetes mellitus.[32]

Despite the fact that approximately 25% of individuals with type 2 diabetes already have microvascular problems at diagnosis, this suggests that the
patient has had the condition for more than five years.[33]

It is still predicated on the World Health Organization's (WHO) National Diabetic Group Criteria of 2006 or the American Diabetic Association's (ADA)
1997 guidelines, which call for a single elevated glucose reading accompanied by symptoms (weight loss, polyuria, polydipsia, and polyphagia) or two
elevated values of either fasting plasma glucose (FPG) >7.0 mmol/L (126 mg/dL) or an oral glucose tolerance test (OGTT) with a plasma glucose level
of >11.1 mmol/L (200 mg/dL) two hours after the oral dose.[34]

Treatment of Diabetes Mellitus:

In addition to having TOD brought on by MDS, patients with T2D frequently have a number of comorbidities, including dyslipidaemia, preobesity/obesity,
CKD, and cardiovascular disease (CVD). Because these conditions are risk factors for CVD and CKD, T2D treatment typically involves the holistic
management of MDS, including MASLD, hyperglycemia, dyslipidaemia, hypertension, and preobesity/obesity, by lifestyle modification and required
medication to lower TOD, enhance cardiovascular and renal outcomes, prolong life expectancy, and enhance one's standard of living. Notably, diabetic
patients do not receive the support they need and may experience detrimental psychological and social effects as a result of the stigma associated with
diabetes in the media and society, which includes, for instance, attributing diabetes to an individual's unhealthy diet while neglecting genetic, regional,
economic, and social factors. Thus, a growing number of voices have urged society to lessen the stigma associated with diabetes and for individuals to
increase their knowledge of the disease in order to prevent self-shame.[35]

The requirement to choose the best hypoglycemic regimen for patients has grown in importance. Personalised treatment that takes into account target
organ protection, comorbidities, treatment goals, costs, drug accessibility, and patient preferences can be given based on the acceptable stratification of
treatment regimens based on glycaemic targets and current blood glucose levels.[36]

Pharmacological Agents:
Biguanides:

The first-line treatment for lowering blood sugar in type 2 diabetes has been the biguanide drug metformin. This medicine has FDA approval. This drug
modifies the liver's sensitivity to insulin, which enhances glycaemic control. However, there is a dearth of information—mostly from case reports—about
the negative consequences of metformin. Atypical dreams and, in rare cases, lactic acidosis are two ways that metformin may impair a patient's ability to
have a good night's sleep[37]

Sulfonyl Ureas:

Second-line drugs called sulfonylureas are commonly used to treat T2DM in people who are not very fat. Since the introduction of tolbutamide in the
1950s, sulfonylureas have been used to treat type 2 diabetes. Acetohexamide, tolbutamide, chlorpropamide, and tolazamide are classified as first-
generation medications, whereas glibenclamide, ligmepiride, gliclazide, glipizide, and gliquidone agents are classified as second-generation agents. The
essential agents in the second generation differ from those in the first in that they possess far greater power. Insulin secretagogues called sulfonylureas
increase the amount of insulin generated by pancreatic b-cells, lowering plasma glucose levels[38-40]

The main acute side effect of sulfonylureas is an increased risk of hypoglycemia, especially in older patients with hepatic dysfunction, decreased renal
function, inadequate oral intake, calorie restriction, alcohol misuse, and other conditions.[41-44]
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Meglitinide :

The insulin secretagogues repaglinide and nateglinide, also referred to as "glinides," can help people with type 2 diabetes better control their blood sugar
levels when combined with a nutritious diet and regular exercise. Along with diet and exercise, meglitinide derivatives, either alone or in combination
with metformin, can assist persons with type 2 diabetes improve their glycaemic control.[45,46]

Cell membrane potential, which is dictated by the inverse relationship between extracellular glucose levels and potassium channels that are sensitive to
adenosine triphosphate, is involved in the regulation of insulin generation by pancreatic b-cells. Extracellular glucose is transferred into the cell by glucose
transporters 2 (GLUT?2). As it enters the body, the cell breaks down glucose and uses and stores adenosine triphosphate (ATP) as energy. By blocking
ATP-sensitive potassium channels, which depolarise B-cells, and opening calcium channels, which allow calcium to enter, they enhance the release of
insulin. Increased calcium levels in cells boost the production of insulin.[47,48]

Alpha glucosidose inhibitors :

The oral AGIs voglibose, miglitol, and acarbose are used to treat diabetes. A-glucosidase inhibitors prevent carbs from being absorbed in the small
intestine. They do this by competitively inhibiting the enzymes that convert complex, non-absorbable carbohydrates into simple, absorbable ones. These
include the following enzymes: glucoseamylase, sucrase, maltase, and isomaltase. By delaying the absorption of carbs, they diminish postprandial
hyperglycemia, or the rise in blood sugar levels after meals, by roughly 3 mmol/l. Acarbose is the medication in this class that is used and studied the
most. Though it is more powerful against glucoamylase, acarbose inhibits a-amylase, sucrase, maltase, and dextranase.

However, lactase b-glucosidase is unaffected. These medications have limited bioavailability, a low rate of stomach absorption, and are removed by
faeces. On the other hand, miglitol completely bypasses the stomach and travels through the kidneys. Acarbose undergoes intestinal metabolism, but
miglitol and volglibose do not. They are consequently beneficial for those with low glucose tolerance in particular.[49,50]

Thiazolidinediones:

Troglitazone, pioglitazone, and rosiglitazone, often referred to as glitazones, are TZDs that function by making insulin more sensitive to type 2 diabetes.
TZDs have been widely used since their launch in the late 1990s due to their therapeutic advantages in addressing insulin resistance and preserving
glycaemic control. The first medication approved by the FDA for TZDs is troglitazone. But after three years, it was removed off sale because some
patients had severe liver toxicity. There are now just two TZDs drugs on the market for clinical use: pioglitazone and rosiglitazone. It is also known that
TZDs have anti-inflammatory and anti-cancer properties.[51]

TZDs help patients with type 2 diabetes because they reduce insulinemia, dyslipidaemia, and glycemia. Genes linked to glucose and lipid homeostasis
are altered by their activation of the nuclear receptor peroxisome proliferator-activated receptor-g (PPAR-g). Signalling PPAR-g via many mechanisms
increases insulin sensitivity. It uses three distinct methods to accomplish this: It 1) raises GLUT4 expression; 2) regulates the release of adipocyte-derived
signalling molecules that affect muscle's insulin sensitivity; and 3) triggers death in adipose tissue, resulting in the development of smaller, more flexible
adipocytes.[52]

Insulin Therapy:

The primary treatment for all individuals with type 1 diabetes is insulin. Initially, individuals with type 1 diabetes typically require multiple daily
injections. Usually, 0—15 minutes of fast-acting insulin or rapid-acting insulin analogue are given along with one or more daily separate injections of
intermediate- or long-acting insulin. Every day, two or three readymade insulin shots can be used. All children with type 1 diabetes, especially preschool-
aged children, should aim for a HbAlc of less than 7.5% (less than 58 mmol/mol).[53]

The goal of insulin therapy should be to emulate nature, which is incredibly effective in reducing postprandial hyperglycemia and avoiding hypoglycemia
in between meals[54]

The location of insulin injection administration, which can be administered intramuscularly or intravenously, is equally crucial for the improved and
secure action of insulin. Human, cow, and pork insulin are among the various forms of insulin that are accessible. Adverse effects and complications are
not exclusive to insulin therapy. When an incorrect insulin dosage is administered and meals and insulin injections are not coordinated, the most significant
side effects are weight gain and hypoglycemia [55,56]

Weight gain is an inevitable side effect of beginning insulin therapy for uncontrolled diabetes since it results from an increase in muscle mass and truncal
fat. This is also a result of less energy being lost through glycosuria[57,58]

Many advancements have been achieved to attain strict glucose control and to make administering insulin easier and more accurate. These include insulin
syringes, pen devices, insulin pumps, implanted pumps, inhaled insulin, and other insulin administration methods.[59]
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Conclusion:

Diabetes has no known cure and progresses slowly. However, with timely treatment and proper knowledge, its effects can be minimised. Three major
outcomes are heart attacks, kidney damage, and blindness. Maintaining close monitoring of patients' blood glucose levels is essential to preventing
problems. One of the problems with rigorous blood glucose control is that it may result in hypoglycemia, which can have considerably more detrimental
effects than an increase in blood sugar. Currently, researchers are searching for novel approaches to diabetes treatment. This study aims to give a summary
of recent studies on diabetes.
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