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ABSTRACT:

Diabetes mellitus is a chronic disorder of glucose metabolism with serious clinical consequences. The multi-system complications of diabetes include microvascular
(retinopathy, nephropathy, neuropathy) and macrovascular (ischaemic heart disease, stroke, peripheral vascular disease) endpoints. The prevalence of diabetes has
been rising in the last few decades, fuelled by the global rise in the prevalence of obesity. The premature morbidity, mortality, reduced life expectancy, and financial
and other costs to the patient with diabetes, their carers, and the health service, make it an important public health condition. The classification and diagnosis of
diabetes are complex and have been the subjects of much consultation, debate, and revision stretching over the past decades. Expert committees from the World
Health Organization and American Diabetes Association have formulated, converged, and diverged in their position on the diagnostic criteria for diabetes, based
on the measurement of fasting or 2-h post-load glucose, but most recently there has been an ongoing debate on whether glycated hemoglobin (HbA1c) should be
used for diagnosing diabetes. The aetiological classification of diabetes has now been widely accepted, with type 1 and type 2 diabetes being the two main types of
diabetes, and type 2 diabetes accounting for the majority (>85%) of total diabetes prevalence.
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INTRODUCTION:

Diabetes is a lifelong complaint, which is markedly affected by day-to-day variations in diet, exercise, infection, and stress. These factors have to be
addressed on a diurnal basis while managing diabetes and the case is the person stylish equipped to deal with the situation. Hence, a thorough knowledge
of the complaint and how it alters normal body functions and the mindfulness of its acute and habitual complications is necessary. It enables the diabetic
case to take better care of him or herself. Mindfulness of diabetes, its complications, and better health care have proved to ameliorate the long-term
outlook of this complaint. The operation of diabetes is privately linked to food thus; knowledge about food and nutrition and the scientific base of
biochemistry, physiology, and pathogenesis go a long way towards understanding and dealing with the complaint.'Diabetes is a major cause of morbidity
And mortality worldwide wide The word diabetes is from the Greek diabanein which means to pass through, about the inordinate urine produced as a
symptom of these conditions. The term diabetes, without qualification, generally refers to diabetes mellitus, which roughly translates to inordinate sweet
urine( known as" glycosuria.
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m Difference of different type of diabetes
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*Always hungry *Wounds heal slowly
*Unexpected weight loss *Peripheral neuropath

*Numb or tingling hands/feet *Cercbrovascular discase
*Frequent urination *Diabetic Nephropathy
*Sexual disorder *Coronary heart discase
*Extreme fatigue *Eye damage

*Always thirsty

Fig no. 1 show types of dibetes:typel , type2, type3 and there sign and symptom|

1. Type 1 Diabetes:

Cause: Autoimmune destruction of insulin-producing beta cells in the pancreas.

Characteristics:1.Typically diagnosed in children and young adults.

2.Requires lifelong insulin therapy.

Symptoms: Increased thirst, frequent urination, extreme fatigue, weight loss.

2. Type 2 Diabetes:

Cause: Insulin resistance combined with a decline in insulin production; often linked to obesity and lifestyle factors.
Characteristics:

More common in adults but increasingly seen in children.

Can often be managed with lifestyle changes and/or medications, although insulin may be needed later.
Symptoms: Similar to Type 1, but may develop gradually and be less noticeable.

3. Gestational Diabetes:

Characteristics:

Typically occurs in the second or third trimester.

Usually resolves after childbirth but increases the risk of developing Type 2 diabetes later.

Symptoms: Often asymptomatic; high blood sugar levels detected through routine screening.

4. Other Specific Types

Monogenic Diabetes: Caused by genetic mutations (e.g., Maturity-Onset Diabetes of the Young, or MODY).

Secondary Diabetes: Results from other medical conditions or medications (e.g., pancreatic disease, certain drugs). *
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Type 1 Diabetes

Autoimmune
destruction of beta

cells

Typically childhood or

adolescence

Little to no insulin

Requires lifelong insulin

therapy

Rapid onset of

symptoms

Family history, genetic

predisposition

Type 2 Diabetes

Insulin resistance and

deficiency

Usually in adults, but rising in

youth

Insulin produced, but

ineffective

Managed with lifestyle,
medications, and possibly

insulin

Gradual onset of symptoms

Obesity, sedentary lifestyle,
ag ¥

Gestational Diabetes

Hormonal changes during

pregnancy

During pregnancy

Typically normal post-

pregnancy

Diet and exercise; may

require insulin

Often asymptomatic;

discovered during scresning

Previous gestational

diabetes, obesity

Fig no2. show the difference between the different type of the diabetes

3.Causes of Diabetes

Diabetes has so many causes they are, type 1 diabetes is also partly inherited and then triggered by certain infections, with some evidence pointing at the
Coxsackie B4 virus. There is a genetic element in individual susceptibility to some of these triggers which has been traced to particular HLA genotypes
these are the genetic "self" identifiers relied upon by the immune system. In the case of type 2 diabetes, it is due to a combination of lifestyle .! Genetic
factors Several Numbers of changes in life and food habit modifications. The other causes include age, obesity, food habit modification, etc.! is happening
among people in the name of modern trends and fashion.
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Fig no. 3 show causes of diabetes

CAUSES OFf DIABETES

The BMI cut point for Indians for any cardio-metabolic risk factors is 23 kg/min for both sexes, whereas that of waist circumference (WC) is. 87cm for
men and 82cm for wome0®. in the case of abdominal adiposity, there is also a probable indication that there is preferential abdominal adiposity in Indians
irrespective of the degree of general adiposity Nowadays, the working patterns of people are also changed, the work patterns from labor to sedentary, the
increase in computerization and mechanization, and improved transport are just a few of the changes that have had an .timpact on human metabolism in
recent days the increased rate of childhood obesity in between the 1960s and 2000s is believed to have led to the increase in type 2 diabetes in children
and adolescents.2 Monogenic forms, e.g., MODY, constitute 1-5 % of all cases The other major causes of diabetes are represented in the following?®. Fig
no shows different disease condition that causes diabetes.
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Fig no.5 show the different disease condition that causes the diabetes

4.Signs and Symptoms

The classical symptoms of diabetes are polyuria( frequent urination), polydipsia( increased thirst), and polyphagia( increased hunger)®. In type 1 diabetes
people generally may also present with diabetic ketoacidosis, a state of metabolic dysregulation characterized by the smell of acetone; a rapid-fire, deep
breathing known as Kussmaul breathing, nausea, puking, and abdominal pain; and altered countries of knowledge®*. A rarer but inversely severe possibility
is a hyperosmolar nonketotic state, which is more common in type 2 diabetes and is substantially the result of dehumidification. Frequently, the case has
been drinking extreme quantities of sugar-containing Some skin rashes can occur in diabetes which is inclusively known as diabetic dermadromes.®
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DIABETE

SYMPTOMS

Fig no. 5 show the sign and symptom of diabetes

5.Complications:

Type 2 diabetes affects numerous major organs, including the heart, blood vessels, jitters, eyes and feathers. Also, factors that increase the threat of
diabetes are threat factors for other serious conditions. Managing diabetes and controlling blood sugar can lower the threat for these complications and
other medical conditions.?

Heart and blood vessel complaint. Diabetes is associated with an increased threat of heart complaint, stroke, high blood pressure and narrowing of
blood vessels, a condition called atherosclerosis®.

whim-whams damage in branches. This condition is called neuropathy. High blood sugar over time can damage or destroy jitters. That may affect in
chinking, impassiveness, burning, pain or begins at the tips of the toes or fritters and gradationally spreads overhead.”

Other whim-whams damage. Damage to jitters of the heart can contribute to irregular heart measures. whim-whams damage in the digestive system
can beget problems with nausea, puking, diarrhea or constipation. whim-whams damage also may beget erectile dysfunction.®

order complaint. Diabetes may lead to habitual order complaint or end- stage order complaint that can not be reversed. That may bear dialysis or a
order transplant. °

Slow mending. Left undressed, cuts and pocks can come serious infections, which may heal inadequately. Severe damage might bear toe, bottom or
leg amputation?®.

Hearing impairment. Hearing problems are more common in people with diabetes.”
Sleep apnea. Obstructive sleep apnea is common in people living with type 2 diabetes. rotundity may be the main contributing factor to both conditions.

Madness: Type 2 diabetes seems to increase the threat of Alzheimer's complaint and other diseases that beget madness. Poor control of blood sugar
is linked to a more rapid-fire decline in memory and other thinking chops.*
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Fig no6. showing complication of diabetes

6. Prevention:
Healthy Life choices can help help type 2 diabetes.However, life changes may decelerate or stop the progression to diabetes, If you've entered a opinion
of prediabetes. Choose foods lower in fat and calories and advanced in fiber. Focus on fruits, vegetables and whole grains.

Getting active. Aim for 150 or further twinkles a week of moderate to vigorous aerobic exertion, similar as a brisk walk, bicycling, running or
swimming?'2.

Losing weight. However, losing a modest quantum of weight and keeping it off may delay the progression from prediabetes to class 2 diabetes, If you're
overweight.However, losing 7 to 10 of your body weight may reduce the threat of diabetes, If you have prediabetes?.

Avoiding long stretches of inactivity. Sitting still for long ages of time can increase the threat of type 2 diabetes. Try to get up every 30 twinkles and
move around for at least a many twinkles.

For people with prediabetes, metformin( Fortamet, Glumetza, others), a diabetes drug, may be specified to reduce the threat of type 2 diabetes. This is
generally specified for aged grown-ups who are fat and unfit to lower blood sugar situations with life changes®.

7.Tests for diabetes

Diabetes can be diagnosed using a range of tests listed and discussed below. They are:

e 1 Hemoglobin A1C: The HbALC test is a diagnostic * test used to check a patient’s glycaemic leve (Table6). The value shown is a two to
three months average of a patient’s glycaemic level. It is useful and effective in evaluating patients with diabetes or at risk of diabetes

complications .


https://www.sciencedirect.com/topics/medicine-and-dentistry/glycemic
https://www.sciencedirect.com/science/article/pii/S2590093523000425?via%3Dihub#tbl1
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/diabetic-complication
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/diabetic-complication
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Table 6. showing Haemoglobin Alc

HbA1c Test Mean Blood Glucose Clucose

Score (mg/dL) (mmol/L)
Excellent 4.0 50 2.6

5.0 80 47

6.0 115 6.3
Good 7.0 150 8.2

8.0 180 10.0
Poor 9.0 215 119

100 250 13.7

11.0 280 15.6

12.0 315 174

13.0 350 19.3

14.0 380 211

2. Dieting Tube Glucose The fasting tube glucose( FPG) test calculates blood glucose situations contemporaneously. For delicacy, the test is
administered in the morning after a fasting period of about 8 h. A value larger than 126 mg/ dL infers diabetes.™

3. Random Tube Glucose the blood sample is taken and analysed after food has been ingested. Diabetes is suspected when the value is lesser than 200
mg/ dL™,

4. Oral Glucose Forbearance Test it's a medical test conducted when glucose is administered, and the blood sample is analysed to measure how fast
glucose has been cleared out. It's used to screen for type 2 diabetes mellitus®®.

5.C- Peptide the beta cell function of the pancreas is measured. The dimension and analysis of urine and serum samples are carried out and the value
helps diagnose and treat diabetes.'”

6. Autoantibody the presence of autoantibodies, similar as insulin autoantibody and island autoantibodyanti-glutamic acid decarboxylase( GAD)
autoantibodies suggests bus-vulnerable response also noticed in type 1 diabetes. The presence of autoantibodies for diabetes in the blood confirms type
1 diabetes.

The following table helps you understand what your test numbers mean.

: AIC Fasting plasma Oral glucose Random plasma
Diagnosis (percent) ; tolerance test glucose test
P glucose (FPG) (OGTT)2b (RPG)?
Normal below 5.7 99 or below 139 or below
Prediabetes 5.7to 6.4 100 to 125 140 to 199
Diabetes 54 126 or above 200 or above 200 or above
above

8.Therapy for treatment of diabetes

1. Insulin therapy:


https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/glycosylated-hemoglobin
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The two major insulins are a rapid-acting insulin and an insulin which is more slowly absorbed by adding protamine or high concentrations of zinc ions.
These insulin preparations contain insulin as hexamers in which the solubilisation and dissociation of the hexamers determine the absorption of the insulin
from the site of injection. The quality of diabetes control is to a degree dependent on these characteristics. Ideally the more slowly absorbed insulin should
provide a background, ‘square-wave’, long-duration insulin level, while the more rapidly acting insulin should be rapidly absorbed and rapidly inactivated,
i.e. have a rapid on—off action. In order to design these fast-acting and long-acting variants of insulin a detailed knowledge of the association behaviour
and the stability of the hexamer was required.t

2.Glucose measurement therapy:

Glucose is estimated by (a) estimating blood or capillary blood glucose or (b) estimating levels of glycated proteins. The introduction of glycated
haemoglobin (HbA1c) as an index of blood glucose control enabled studies of the relationship between HbAlc and microvascular disease from
diagnosis®®. These studies, including the DCCT in type 1 diabetic patients, encouraged clinicians, probably correctly as it happens, to believe that optimal
blood glucose control was desirable in patients with type 2 diabetes. The UKPDS was a 20-year study whose aim was to determine the impact of intensive
blood glucose on 21 predetermined clinical endpoints using, in the case of blood glucose control, sulphonylureas or insulin therapy or, in overweight
patients, treatment with metformin. In addition, the study investigated the impact of intensive blood pressure control on macro- and microvascular
complications of diabetes and compared captopril treatment with atenolol.*®

Development of diabetes

In the upper part of the diagram, a beta cell receives a primary insult. It is not known whether this insult is identical in type 1 diabetes and type 2 diabetes
but leads to different responses because of variations in genetic susceptibility?®. The currently accepted view is that an immune-mediated insult leads to
the primary beta-cell dysfunction in type 1 diabetes, whereas a different, unknown insult causes type 2 diabetes'®. Once injured, beta cells have a similar
fate in the two types of diabetes. Glucotoxicity, oxidative stress, and cytotoxic cytokines lead to further damage, which eventually results in beta-cell
death if the process is not countered by effective self-repair and therapeutic interventions. also be attributable to mildly improved insulin sensitivity
resulting from reduced systemic inflammation*>Such a conclusion is consistent with the demonstration that certain cytokines impair insulin signaling and
supports the concept that treating the underlying inflammation improves diabetes control, which is probably an aspect of the beneficial effects of statins
and glitazones®®,

Pancreas / Healthy but genetically
b iz susceptible beta cells

Diseased beta cell with
decreased insulin secretion

With no intervention,
impaired self-repair and
induction of apoptosis

Improved insulin
secretion

Fig. 7 diagram show the development of the diabetes due to destruction of b call of pancreases
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Conclusions:

The expectations for a long and healthy lifespan for the individual who develops diabetes have never been higher. From a societal perspective, the ongoing
epidemic threatens to swamp these individual improvements. The major challenges from the individual and societal perspective are to make primary
prevention and secondary intervention as effective, widely available, and affordable as possiblelt is estimated that the onset of diabetes occurs an average
of about 4e7 years before clinical diagnosis based on symptoms, and that one-third to one-half of individuals with type 2 diabetes are undiagnosed at any
given time. The proportion undiagnosed varies with age, ethnicity, gender and other factors. Given that a high proportion of individuals exhibit evidence
of end-organ damage at the time of clinical diagnosis, and that undiagnosed diabetes is common, screening has been proposed in the hope that early
detection and early treatment would reduce the longterm burden to individuals and the health services. However, there is no definitive evidence that
screening results in net benefit, and most authorities have proposed further research and limited screening, targeting high-risk subgroups.
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