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Abstract: 

Diabetes mellitus is a chronic metabolic disorder characterized by hyperglycemia resulting from defects in insulin 

secretion, insulin action, or both. This review provides a comprehensive analysis of diabetes, including its types, 
pathophysiology, and the latest advancements in its management. It discusses Type 1 and Type 2 diabetes, 

highlighting their distinct etiologies and clinical manifestations. The review explores current therapeutic strategies, 

including lifestyle modifications, pharmacological treatments, and emerging technologies such as continuous 

glucose monitoring and insulin pumps. Additionally, it addresses the role of personalized medicine and the impact 

of recent research in developing novel treatments. By examining these aspects, the review aims to present a holistic 

view of diabetes management and future directions in improving patient outcomes. 
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INTRODUCTION: 

Diabetes mellitus is a chronic disorder of 

carbohydrates, fats and protein metabolism. A 

defective or deficient insulin secretary response, 

which translates into impaired carbohydrates 
(glucose) use, is a characteristic feature of diabetes 

mellitus, as is the resulting hyperglycemias. [1] 

Diabetes mellitus (DM) is commonly referred to as a 

“sugar” and it is the most common endocrine 

disorder and usually occurs when there is deficiency 

or absence of insulin or rarely, impairment of insulin 

activity (insulin resistance) [2]. 

The presence of DM shows increased risk of many 

complications such as cardiovascular diseases, 

peripheral vascular diseases, stroke, neuropathy, 

renal failure, retinopathy, blindness, amputations etc. 

[3]. 
In addition to increased risk of obesity, metabolic and 

cardiovascular disorders, and malignancy in future 

life of fetus after delivery [4]. 

Type II diabetes mellitus comprises 80% to 90% of 

all cases of diabetes mellitus. Geographical variation 

can contribute in the magnitude of the problems and 

to overall morbidity and mortality [5]. 

Moreover, people with diabetes who undertake 

moderate amounts of physical activity are at 

inappreciably lower risk of death than inactive 

persons [6] 

It is now well established that a specific genetic 

constitution is required for such an event to cause [7] 

The growing burden of diabetes and other 
noncommunicable diseases is one of the major health 

challenges to economic developments bedeviling 

WHO African Region states [8] 

The International Diabetes Federation (IDF) 

estimates the total number of diabetic subjects to be 

around 40.9 million in India and this is further set to 

rise to 69.9 million by the year 2025 [9]. 

Insulin and glucagon hormones both are secreted by 

the pancreas. Insulin is secreted by the beta (ß) cells 

and glucagon is secreted by the alpha (α) cells both 

are located in the islets of Langerhan’s. Insulin 

decreases the blood glucose level by the glycogenesis 
and transport glucose into the muscles, liver and 

adipose tissue. Neural tissue and erythrocytes do not 

required insulin for glucose utilization whereas alpha 

(α) cells plays an important role in controlling blood 

glucose by producing the glucagon and it increases 

the blood glucose level by accelerating the 

glycogenolysis [10]. 

Types of Diabetes  

  
Figure: 1: Types of Diabetes 
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Type 1 Diabetes Mellitus  

Type 1 diabetes mellitus (T1DM) is triggered by an 

autoimmune response in which the body targets 

insulin-producing cells. The level of beta cell 

breakdown in T1DM varies among patients, being 
fast in some and exceedingly sluggish in others. 

Keto-acidosis is the most common initial symptom of 

the illness in most people. Others exhibit symptoms 

such as fasting hyperglycemia as well as keto-

acidosis in the context of environmental variables. 

Although some people may preserve adequate beta-

cell activity to prevent keto-acidosis, many 

individuals eventually become insulin dependent and 

develop keto-acidosis. As the condition advances, 

insulin production decreases, and C-peptide levels 

become low, and often may become undetectable. A 

variety of reasons, including heredity, environmental 
factors, and idiopathic causes have been linked to the 

autoimmune degradation of beta cells. Some cases of 

T1DM have an unclear origin as seen in some people 

of African or Asian descent [11]. 

 

 

Type 2 Diabetes Mellitus 
Type 2 diabetes mellitus (T2DM) affects 90.0%-

95.0% of the diabetic population. T2DM is 

characterized by a complicated process in which the 

fundamental issue is a balance between insulin 
production by beta cells and insulin action, resulting 

in insulin resistance to insulin-stimulated glucose in 

the blood [12]. 

Impaired glucose tolerance is the illness' intermediate 

stage that determines the risk of heart disease. Many 

individuals with T2DM are obese, indicating that 

obesity may induce some sort of insulin resistance 

[12]. 

Keto-acidosis occurs spontaneously and gradually in 

this type of diabetes, and it is frequently triggered by 

the same conditions that cause T1DM such as stress 

and illness. Because of the absence of apparent 
symptoms, T2DM is commonly undiagnosed [13]. 

Most of the symptoms develop slowly and are 

frequently not severe enough to be detected [13]. 

Gestational Diabetes MellituS 

The glucose intolerance occurring for the first time or 

diagnosed during pregnancy is referred to as 

gestational diabetes mellitus (GDM) [14]. Women 

who develop Type1 diabetes mellitus during 

pregnancy and women with undiagnosed 

asymptomatic Type 2 diabetes mellitus that is 

discovered during pregnancy are classified with 
Gestational Diabetes Mellitus (GDM) [15]. 

Gestational diabetes mellitus (GDM) (diabetes 

diagnosed during pregnancy that is not clearly over 

diabetes) [16]. The gestational diabetes mellitus may 

develops during pregnancy and may disappear after 

delivery; In the longer term, children born to mothers 

with GDM are at greater risk of obesity and type 2 

diabetes in later life, a phenomenon attributed to the 

effects of intrauterine exposure to hyperglycaemia. 

Other Specific Type (Monogenic Types) 
 The most common form of monogenic types of 

diabetes is developed with mutations on chromosome 

12 in a hepatic transcription factor referred to as 

hepatocyte nuclear factor (HNF)-1a.They also 

referred to as genetic defects of beta cells. These 

forms of diabetes are frequently characterized by 

onset of hyperglycemia at an early age (generally 

before age of 25 years). They are also referred to as 

maturity onset diabetes of the young (MODY)[17] or 

maturity-onset diabetes in youth or with defects of 

insulin action; persons with diseases of the exocrine 

pancreas, such as pancreatitis or cystic fibrosis; 
persons with dysfunction associated with other 

endocrinopathies (e.g. acromegaly); and persons with 

pancreatic dysfunction caused by drugs, chemicals or 

infections. Some drugs also used in the combination 

with the treatment of HIV/ AIDS or after organ 

transplantation. Genetic abnormalities that result in 

the inability to convert proinsulin to insulin have 

been identified in a few families, and such traits are 

inherited in an autosomal dominant pattern. They 

comprise less than 10% of DM cases [18]. 

Cause of Diabetes 
Disturbances or abnormality in gluco-receptor of ß 

cell so that they respond to higher glucose 

concentration or relative ß cell deficiency. In either 

way, insulin secretion is impaired; may progress to ß 

cell failure .The theory of principal in micro vascular 

disease leading to neural hypoxia, and the direct 

effects of hyperglycaemia on neuronal metabolism 

[19]. 

1. Reduced sensitivity of peripheral tissues to insulin: 

reduction in number of insulin receptors, ‘down 

regulation’ of insulin receptors. Many hypersensitive 

and hyperinsulinaemic, but normal glycemic; and 
have associated dyslipideaemic, hyperuriaemiac, 

abdominal obesity. Thus there is relative insulin 

resistance, particularly at the level of liver, muscle 

and fat. Hyperinsulinaemic has been implicated in 

causing angiopathy. 

 2. Excess of hyperglycaemia hormone (glucagon) 

etc. /obesity; causes relative insulin deficiency –the ß 

cells lag behind. Two theories have demonstrated 

abnormalities in nitric oxide metabolism, resulting in 

altered perineural blood flow and nerve damage. 

 3. Other rare forms of diabetes mellitus are those due 
to specific genetic defects (type 3) like “maturity 

onset diabetes of young” (MODY) other endocrine 

disorders, pancreatectomy and gestational diabetes 

mellitus (GDM). . 
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 4. Due to imbalance of specific receptor can cause 

diabetes mellitus. Some specific receptors are 

Glucagon-like peptide-1(GLP-1) receptor, 

peroxisomes proliferatoractivated (γ) receptor 

(PPARγ), beta3 (ß3) ardent-receptor some enzymes 
like α glycosidase, dipeptidyl peptidase IV enzyme 

etc. 

 5. Current research on diabetic neuropathy is focused 

on oxidative stress, advanced glycation-end products, 

protein kinase C and the polyol pathway [20]. 

Symptoms of Diabetes 

In diabetes mellitus, cells fails to metabolized 

glucose in the normal manner, effectively become 

starved. The long term effect of diabetes mellitus 

which includes progressive development of the 

specific complications of retinopathy with potential 

blindness, nephropathy that may lead to renal failure, 
and neuropathy with risk of foot ulcer, Charcot joint 

and features of autonomic dysfunctions and sexual 

dysfunction [21] People with diabetes are at increases 

risk of diseases.  

Other, various symptoms are observed due to 

i. Gluconeogenesis from amino acids and body 

protein, causing muscle wasting, tissue breakdown 

and further increases the blood glucose level.  

ii. Catabolism of body fat, releasing some of its 

energy and excess production of ketone bodies [22] 

Treatment 

Insulin and Oral Hypoglycemic Drugs 

Insulin therapy should aim to mimic nature, which is 

remarkably successful both in limiting postprandial 

hyperglycemia and preventing hypoglycemia 

between meals. Site of administration of insulin 

injection is equally important for better and safe 

action of insulin and can be given by intramuscular or 

intravenous route. Different preparations of insulin 

are available such as human insulin, beef insulin, 

pork insulin. Insulin therapy is no free from 

complications and adverse effects. The most 

important adverse effect are weight gain and 
hypoglycemia when inappropriate dose of insulin is 

taken and when there is mismatch between meals and 

insulin injection[23] . 

 Weight gain after starting insulin therapy for 

uncontrolled diabetes is an inevitable consequence 

and is the result of increased truncal fat and muscle 

bulk. This is also due to reduced energy losses 

through glycosuria. Sulphonylureas such as 

glibenclamide, glipizide and biguanides such as 

metformin, phenformin are oral hypoglycemic drugs. 

Sulfonylureas cause hypoglycemia by stimulating 
insulin release from pancreatic ß-cells. They bind to 

sulfonylurea (SUR) receptors on the ß-cell plasma 

membrane, causing closure of adenosine triphosphate 

(ATP)- sensitive potassium channels, leading to 

depolarization of the cell membrane. This in turn 

opens voltagegated channels, allowing influx of 

calcium ions and subsequent secretion of preformed 

insulin granules [23]. 

 Acute administration of sulfonylureas to type 2 DM 

patient’s increases insulin release from the pancreas 
and also may further increase insulin levels by 

reducing hepatic clearance of the hormone. Initial 

studies showed that a functional pancreas was 

necessary for the hypoglycemic actions of 

sulfonylureas. Biguanides such as metformin is 

antihyperglycaemic, not hypoglycemic. It does not 

cause insulin release from the pancreas and does not 

cause hypoglycemia, even in large doses. It has been 

shown to increase peripheral uptake of glucose, and 

to reduce hepatic glucose output by approximately 

20-30% when given orally but not intravenously. 

Impaired absorption of glucose from the gut has also 
been suggested as a mechanism of action [24] 

Types of Therapy Involved In Diabetes Mellitus 

1. Stem Cell Therapy 

Researchers have shown that monocytes/ 

macrophages may be main players which contribute 

to these chronic inflammations and insulin resistance 

in T2DM patients. Stem cell educator therapy, a 

novel technology, is designed to control or reverse 

immune dysfunctions. The procedure includes: 

collection of patients’ blood circulating through a 

closed-loop system, purification of lymphocytes from 
the whole blood, co-culture of them with adherent 

cord blood-derived multi-potent stem cells (CB-SCs) 

in vitro and administration of the educated 

lymphocytes (but not the CB-SCs) to the patient’s 

circulation[25]. 

2. Antioxidant Therapy 

 A variety of antioxidants, such as vitamins, 

supplements, plant-derived active substances and 

drugs with antioxidant effects, have been used for 

oxidative stress treatment in T2DM patients. Vitamin 

C, vitamin E and β carotene are ideal supplements 

against oxidative stress and its complications. [25] 
Antioxidant which play an important role in lowering 

the risk of developing diabetes and its complications. 

3. Anti-Inflammatory Treatment 

 The changes indicate that inflammation plays a 

pivotal role in the pathogenesis of T2DM and its 

complications. In T2DM, especially in adipose tissue, 

pancreatic islets, the liver, the vasculature and 

circulating leukocytes,  which include altered levels 

of specific cytokines and chemokines, the number 

and activation state of different leukocyte 

populations, increased apoptosis and tissue fibrosis. 
[26] Immunomodulatory drugs are provided 

Management of Medicines 

Biguanides 

Biguanides are organic compounds with the chemical 

formula shown in [Figure 2]. Their application as 
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antidiabetic drug is historical long. Although, 

metformin the most significant analogue of 

biguanides was known for its antidiabetic properties 

since 1959, it was not commercially available before 

late 90s. Metformin mechanism involves the reduce 
of hepatic glucose production, improve insulin 

sensitivity as well as peripheral glucose utilization. 

Metformin use in Type 2 DM may be associated with 

reduced cancer mortality rates. It lowers A1C by 1-

2% and can be used in combination with most other 

glucose lowering agents [27]. 

 

 
Figure 2. Structure of Biguanides 

 

Sulfonylureas 
Sulfonylureas (SU) appearance was found in 1937 

when some doctors observe their properties as 

hypoglycemic agents. Its chemical formula can be 
seen in [Figure 3]. Their mechanism of action is to 

trigger insulin release from pancreatic b-cells In 

addition can decrease the hepatic glucose production 

and the uptake of hepatic insulin while can increase 

the glucagon secretion by pancreatic α-cells The main 

drawback of SU is that can induce hypoglycemia due 

to the excess of insulin production and release. First 

generation drugs include acetohexamide, 

carbutamide, chlorpropamide, glycyclamide 

(tolhexamide), metahexamide, tolazamide and 

tolbutamide while as second generation drugs 

classified glibenclamide (glyburide), glibornuride, 
gliclazide, glipizide, gliquidone, glisoxepide and 

glyclopyramide. Glimepiride may be considered as 

third generation drug [27]. 

 

 
Figure.3. Structure of Sulfonylureas 

 

Meglitinides 

Meglitinide [Figure 4] have a similar mechanism 

action to reduce glucose production as sulfonylureas 

but they did not present similar chemical formula. 

They have a weaker binding affinity and faster 
dissociation from the sulfonylureas binding site. The 

main analogues of Meglitinides are repaglinide, 

nateglinide and mitiglinide.[28] 

 

 
Figure: 4. Structure of Meglitinides 

 

 

Thiazolidinediones 

Thiazolidinediones (TZD) or glitazones, belong to 

the medications of type II diabetes. Their chemical 
structure consists of thiazolidine groups [Figure 5] 

which produce the main action of these active 

ingredients. Their mechanism of action involve 

activation of peroxisome proliferator-activated 

receptor (PPAR gamma), a nuclear receptor. These 

action changes the transcription of several genes play 

a role in glucose and lipid metabolism and energy 

balance. The main derivatives of TZDs are 

Pioglitazone, Rosiglitazone and Lobeglitazone [28]. 

 

 
Figure: 5. Strucure of Thiazolidinediones 

 

Herbal Management Of Diabetes 
In the last few decades eco-friendly, bio-friendly, 

cost effective and relatively safe, plant-based 

medicines have moved from the fringe to the main 



IAJPS 2022, 09 (05), 531-540             Ashok Kumar Budhwani et. al.            ISSN 2349-7750 

 w w w . i a j p s . c o m  
 

 

Page 536 

 

stream with the increased research in the field of 

traditional medicine. There are several literature 

reviews by different authors about anti-diabetic 

herbal agents, but the most informative is the review 

by Atta-ar-Rahman who has documented more than 
300 plant species accepted for their 

hypoglycaemicproperties [29]. 

This review has classified the plants according to 

their botanical name, country of origin; parts used 

and nature of active agents. One such plant is 

Momordica charantia (Family: Cucurbitaceae). WHO 

has listed 21,000 plants, which are used for medicinal 

purposes around the world. Among these 2500 

species are in India, out of which 150 species are 
used commercially on a fairly large scale. India is the 

largest producer of medicinal herbs and is called the 

botanical garden of the world [30]. 

Table 1: Indian medicinal plants with antidiabetic and related beneficial properties 

Plant Name Ayurvedic/common 

name/herbal 

formulation 

Antidiabetic and other beneficial effects in traditional 

medicine 

References 

Annona 

squamosa 

Sugar apple Hypoglycemic and antihyperglycemic activities of 

ethanolic leaf- extract, Increased plasma insulin level 

[31-32] 

Artemisia 

pallens 

Davana Hypoglycemic, increases peripheral glucose utilization or 

inhibits glucose reabsorption 

[33] 

Areca 

catechu 

Supari Hypoglycemic [34] 

Beta 

vulgaris 

Chukkander Increases glucose tolerance in OGTT [35] 

 
 

Boerhavia 

diffusa 

 
 

Punarnava 

Increase in hexokinase activity,decrease in glucose-6-
phosphatase and fructose bis-phosphatase activity, increase 

plasma insulin level, antioxidant 

 
 

[36] 

Bombax 

ceiba 

Semul Hypoglycemic [37] 

Butea  

monosperma 

Palasa Antihyperglycemic [38] 

Camellia 
sinensis 

Tea Anti-hyperglycemic activity, antioxidant [39-40] 

Capparis 

decidua 

Karir or Pinju Hypoglycemic, antioxidant, hypolipidaemic [41] 

Caesalpinia 

bonducella 

Sagarghota, Fevernut Hypoglycemic, insulin secretagogue, hypolipidemic [42-43] 

Coccinia 

indica 

Bimb or Kanturi Hypoglycemic [44] 

Emblica 

officinalis 

Amla, Dhatriphala, a 

constituent of herbal 

formulation, 

“Triphala” 

Decreases lipid peroxidation, antioxidant, hypoglycemic [45] 

Eugenia 

uniflora 

Pitanga Hypoglycemic, inhibits lipase activity [46] 

Enicostema 

littorale 

Krimihrita Increase hexokinase activity, Decrease glucose 6-

phosphatase and fructose 1,6 bisphosphatase activity. Dose 

dependent hypoglycemic activity 

 

[47] 

Ficus Bur Hypoglycemic, antioxidant [48] 



IAJPS 2022, 09 (05), 531-540             Ashok Kumar Budhwani et. al.            ISSN 2349-7750 

 w w w . i a j p s . c o m  
 

 

Page 537 

 

bengalenesis 

Gymnema 

sylvestre 

Gudmar or Merasingi Anti-hyperglycemic effect, hypolipidemic [49] 

Hemidesmus 

indicus 

Anantamul Anti snake venom activity, anti-inflammatory [50] 

Hibiscus 

rosa-sinesis 

Gudhal or Jasson Initiates insulin release from pancreatic beta cells [51] 

Ipomoea 

batatas 

Sakkargand Reduces insulin resistance [52] 

Momordica 

cymbalaria 

Kadavanchi Hypoglycemic, hypolipidemic [53] 

Murraya 

koenigii 

Curry patta Hypoglycemic, increases glycogenesis and decreases 

gluconeogenesis and glycogenolysis 

[54] 

Musa 

sapientum 

Banana Antihyperglycemic, antioxidant [55-58]. 

 

 

 

CONCLUSION:  

Diabetes mellitus remains a significant global health 

challenge with profound implications for individuals 

and healthcare systems. The review underscores that 

effective management of diabetes requires a 

multifaceted approach, combining lifestyle 

modifications, pharmacological therapies, and 

advanced technologies. 

For Type 1 diabetes, insulin replacement remains the 

cornerstone of treatment, while ongoing research 

focuses on improving insulin delivery systems and 

exploring potential curative therapies. In Type 2 

diabetes, management strategies emphasize lifestyle 

changes, including diet and exercise, alongside 

medications to achieve glycemic control. Emerging 
treatments, such as novel oral agents and biologics, 

offer promising advancements in addressing this 

complex condition. 

The integration of continuous glucose monitoring and 

insulin pumps represents a major leap forward, 

enabling more precise and personalized diabetes 

management. Additionally, the evolving field of 

personalized medicine holds the potential to tailor 

treatments to individual patient profiles, enhancing 

efficacy and reducing adverse effects. The 

management of diabetes is continuously advancing, 

driven by research and technological innovations. A 

comprehensive, individualized approach remains 

essential for optimal disease control and improved 

quality of life for patients. Future developments in 
diabetes care will likely focus on integrating these 

advancements into everyday practice to further 

enhance patient outcomes and address the global 

burden of diabetes. 
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