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ABSTRACT: This article's goal is to review data
about diabetes mellitus. A chronic hyperglycaemic
state brought on by abnormalities in insulin
secretion, action, or both defines diabetes mellitus
(DM), a group of metabolic diseases. While a
combination of environmental variables including
obesity, overeating, and lack of exercise, as well as
genetic factors associated to decreased insulin
production and insulin resistance, cause type 2
diabetes, stress, and ageing, type 1 diabetes is the
result of an autoimmune reaction to proteins of the
islets cells of the pancreas. The metabolic problems
associated with type 1 diabetes are caused by a
decrease in insulin secretion or autoimmune
destruction of pancreatic cells. The main
pathophysiological features of type 2 diabetes are
decreased insulin production and increased insulin
resistance. Although ageing, obesity, insufficient
energy intake, alcohol consumption, smoking, etc.
are important risk factors in the development of
type 2 diabetes mellitus; however, the reduction in
pancreatic cell function clearly shows progression
through time.

Key words: Diabetes mellitus, Pathogenesis,
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l. INTRODUCTION

Diabetes mellitus is a long-term condition
of the metabolism of proteins, lipids, and
carbohydrates. Hyperglycemia is a symptom shared
by a number of metabolic illnesses, including
diabetes mellitus. Diabetes-related hyperglycemia
is caused by deficiencies in either insulin action,
secretion, or—more  frequently—both.  The
metabolic dysregulation brought on by the chronic
hyperglycemia, particularly in the kidneys, eyes,
nerves, and blood vessels, may be linked to
secondary damage in a variety of organ systems.
Diabetes mellitus is a collection of diverse illnesses
that frequently manifest with bouts of
hyperglycemia and glucose intolerance due to a
deficiency in insulin, a problem with the way that
insulin works, or both. The most prevalent
endocrine condition, which is sometimes referred

to as "sugar," is one in which there is insufficient or
no insulin present or, less frequently, impaired
insulin activity (insulin resistance).

Both the hormones glucagon and insulin
are secreted by the pancreas. Insulin and glucagon
are both secreted by the beta (8) and alpha (a) cells
in the islets of Langerhans. Insulin decreases blood
sugar levels by promoting glycogenesis and
supplying glucose to the muscles, liver, and
adipose tissue. While alpha (a) cells play a
significant role in managing blood glucose by
generating glucagon, which raises blood glucose
levels by accelerating glycogenolysis, erythrocytes
and neural tissue do not require insulin to utilize
glucose. More than 8% of the population, or more
than 25 million children and adults, in the United
States have diabetes, with about a third of them
currently being completely uninformed

Fig: represent flow chart of secretion of insulin
and glucagon

that they have hyperglycemia, according to the
American Diabetes Association. Each year, the
United States sees the diagnosis of over 1.9 million
new cases of adult diabetes.

1. HISTORY
The Greek word "diabetes" means "to pass
through,” and the Latin word "Mellitus" means
"sweet" together make up the word "diabetes
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mellitus." In 230 BCE, the Greek Apollonius of
Memphis coined the phrase "diabetes" or "to pass
through." One of the first diseases to be named was
diabetes, which was described as having a "very
considerable emptying of the urine™ in an Egyptian
document from 1500 BCE. Type 1 diabetes is
thought to have been present in the first cases
described. Around the same time, Indian doctors
diagnosed the condition and labeled it as
madhumeha, or "honey urine," noticing that the
urine would draw ants. The Indian doctors Sushruta
and Charaka initially distinguished two forms of
diabetes as distinct diseases in 400-500 BCE.

1. IN INDIA

The prevalence of diabetes has been rising
gradually in India since 1990 and rapidly since the
year 2000. According to the IDF, India has seen an
increase in the prevalence of diabetes during the
previous ten years. The prevalence of diabetes
increased in India from 7.1% in 2009 to 8.9% in
2019. IGT is thought to affect 25.2 million persons
currently, and 35.7 million adults are thought to
have it by 2045. In the world's diabetes epidemic,
India is in second place to China with 77 million
diabetics. 12.1 million of them, or 27.5 million by
the year 2045, are predicted to be older than
65.According to statistics gathered from cross-
sectional surveys carried out across the nation,
diabetes is growing more common in India. Based
on a urine analysis, the first study, which included
18,243 participants, indicated that the prevalence of
diabetes was 1.5%. Several national studies on the
prevalence of diabetes have been conducted.The
multicenter ICMR survey, carried out between
1972 and 1975 in Ahmedabad, Calcutta, Cuttack,
Delhi, Poona, and Trivandrum, as well as nearby
rural areas, revealed a nationwide prevalence of
diabetes of 2.1%. The Prevalence of Diabetes in
India Study, conducted in 40 urban and 37 small
towns and rural areas throughout India in 2004,
found that the prevalence of diabetes was 5.9 and
2.7%, respectively. According to the age-
standardized prevalence recorded by the National
Urban Diabetes Survey, which was carried out in
India's six largest cities in 2001, the disease affects
12.1% of the population. Self-reported diabetes
prevalence was 4.5% according to the WHO ICMR
NCD Risk Factor Surveillance Study, which was
carried out between 2003 and 2005 in urban and
rural areas of six distinct states.

V. CLASSIFICATION
The classification now in use is based on the
pathogenesis and etiology of the disease and is
helpful in determining the necessary therapy and
clinical assessment of the disease.

o Type 1 diabetes mellitus (T1DM),

o Type 2 diabetes mellitus (T2DM),

o Gestational diabetes mellitus (GDM), and
o Diabetes induced or related with certain

specific illnesses According to these classification,
these are the four primary forms or categories of
diabetes, respectively.

V. PATHOGENESIS

The following explanation explains  the
pathogenesis of diabetes mellitus:
Type 1 diabetes mellitus pathogenesis:
The primary feature of type 1 diabetes is the
breakdown of beta-cell mass, which typically
results in a complete lack of insulin. Three
mutually interconnected pathways are used to
explain the pathogenesis of type 1 diabetes mellitus
is:

e Genetic vulnerability: The inheritance of
several genes contributes to the vulnerability to
type 1 diabetes mellitus:If one identical twin
has type 1 diabetes mellitus, there is an
approximately 50% probability that the other
will also have it, although not always. This
indicates that in these circumstances,
additional moderating factors play a role in the
development of diabetes mellitus.

e Autoimmune factors: Numerous
immunologic  abnormalities  have  been
identified in studies on humans and animal
models of type 1 diabetes mellitus. Selective
elimination of beta -cells while leaving
undamaged other islet cell types, such as PP
cells or alpha cells that produce polypeptides
or glucagon. Apoptosis or T-cell mediated
cytotoxicity are the mechanisms involved in
this.

e Environmental variables: Even while no one
of these environmental factors has been
definitively proven to have a part in the
etiology of type 1 diabetes mellitus,
epidemiologic studies do suggest their
significance. In fact, the trigger might come on
years before the disease manifests itself. It
appears that certain dietary and viral proteins
have antigenic qualities in common with
human cell surface proteins, and that this
molecular mimicry is what causes the immune
system to target -cells.
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Type 2 Diabetes mellitus pathogenesis:

In type 2 diabetes mellitus, the primary
metabolic abnormality is either reduced insulin
secretion—a delayed insulin response to glucose
load—or peripheral tissue insensitivity to insulin.
Although type 2 diabetes mellitus is far more
frequent than type 1 and has a more complex
etiology, little is known about its pathophysiology.
Although a number of reasons have been
suggested, autoimmune symptoms and HLA
connection have not been mentioned.

VI. PATHOPHYSIOLOGY
Type 1 diabetes mellitus:

Previously known as diabetes that is prone
to ketosis or juvenile onset. Other autoimmune
diseases like Graves' disease, Hashimoto's
thyroiditis, and Addison's disease may also be
sought after [5].

Insulin-dependent  diabetes ~ mellitus
(IDDM), often known as type | diabetes, primarily
affects children and young adults. Its onset is
typically abrupt and can be fatal [4].

In Type 1 Diabetes, CD4+ and CD8+ T
lymphocytes and invading macrophages attack
insulin-producing cells in the pancreas, causing
autoimmunity [3]. The metabolic abnormalities
associated with TIDM are caused by a lack of
insulin  production, which is caused by the
autoimmune death of pancreatic beta-cells.

Insulin is not produced by those with type
1. Adipose and muscle cells cannot obtain glucose
to meet their energy needs without insulin. When
muscle and adipose tissues are starved of glucose,
an excess of glucagon is released, which triggers
glycogenolysis and gluconeogenesis. In healthy
people, hyperglycemia reduces glucagon secretion;
however, in those with TIDM, hyperglycemia has
no effect on glucagon secretion [2]. The metabolic
abnormalities brought on by insulin insufficiency
are made worse by the consequent unnecessarily
increased glucagon levels. Blood glucose levels
increase. The ever-increasing glucose cannot be
absorbed by the kidneys, therefore the excess is
eliminated in the urine (polyuria). Due to this fluid
loss, the brain communicates hunger and thirst
(polydipsia) (polyphagia). If this process continues,
the liver will digest stored lipids and turn them into
keto acids.This induces acidosis and lower pH
levels.

In addition to the typical immune-
mediated destruction of pancreatic beta-cells,
patients with TLDM have been identified to have a

higher incidence of a number of many other
autoimmune diseases, such as myasthenia gravis,
Addison's disease (primary adrenal insufficiency),
celiac sprue (celiac disease), pernicious anemia,
vitiligo, Hashimoto's thyroiditis, Graves' disease,
dermatomyo [10,16,17,18].

Type 2 diabetes mellitus:

T2DM, sometimes referred to as adult-
onset diabetes or non-insulin-dependent diabetes
mellitus (NIDDM).

Insulin resistance and -cell dysfunction are
two primary insulin-related anomalies that reveal
this form of diabetes.

Contrary to T1DM, no association in
between illness and genetics associated in the
immune response, including autoimmunity, has
been discovered, and as a result, there is no
immune-mediated pancreatic -cell death. [23,24]

Patients with T2DM frequently do not
need insulin therapy at the time of illness start or
even subsequently, throughout their lives, if there
are no significant physiological stress situations.
(19,20,21)

Growing older, being obese, having a
family history of diabetes, being physically
inactive, and adopting modern lifestyles have all
been linked to T2DM more commonly. When the
pancreatic beta cells are unable to produce enough
insulin to meet metabolic requirements, type 2

These kinds of diabetes are caused by
diabetes develops.

Additionally, Type 2 diabetes develops a
notable trait of insulin resistance as adipose cells
are formed in the patient's liver and muscle. As a
result, type 2 diabetes is more prevalent among
people with more adipose deposition, who often
have higher body fat percentages and obese BMls.

Patients with T2DM typically encounter
numerous cardiovascular risk factors, such as
hypertension and lipoprotein metabolic
abnormalities characterized by raised triglycerides
and decreased numbers of high-density
lipoproteins, due to its strong association with
increased body fat content or obesity (HDLS).
Gestational diabetes mellitus:

The terminology "gestational diabetes
mellitus" refers to any undetected type 2 diabetes,
along with any degree of glucose intolerance or
diabetes, which may occur during or prior to the
time of conception. (10,26 )

The blood glucose levels rise during the
third trimester of pregnancy and are referred to as
gestational diabetes mellitus (GDM) when they
reach diabetic levels. During early pregnancy, both
the fasting and post-prandial blood glucose levels
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are typically lower than normal. (27,28) Age,
obesity, previous pregnancies that resulted in large
babies, and any prior history of poor glucose
tolerance or GDM all enhance the chance of
developing GDM. [29,30] Additionally, GDM has
been linked to a higher lifetime risk of getting
T2DM.

Other types diabetes:

Genetic anomalies in insulin action,
endocrinopathies, exocrine pancreatic diseases,
monogenic deficiencies in -cell activity, and a
number of other distinct illnesses. abnormalities in
-cell function that are monogenic and result in
diabetes Only 0.6-2% of all occurrences of
diabetes are caused by monogenic abnormalities in
-cell function, which mostly include neonatal
diabetes and maturity-onset diabetes of the young
(MODY), which are the rarest types of diabetes.

VII. ETIOLOGY

The Greek term "aetiologia” is the source
of the word "etiology." Therefore, etiology is
defined as the science of determining the causes
and origins of a disease. The causes of diabetes
mellitus include the following:

Genetic defects of B-cell function,
Mutations in mitochondrial DNA, and genetic
defects in insulin action are examples of genetic
factors that may contribute to diabetes mellitus
(DM).

Environmental factors include: obesity
linked to rising living standards, steady urban
migration,changes in lifestyle (including alcohol
consumption), and lack of physical activity brought
on by sedentary lifestyle.

Internal factors: These include:
Autoantibody production that kills Bcells in the
pancreas; Insufficiency in insulin synthesis and
secretion; and Insulin sensitivity (because the cells
do not respond to the insulin produced),the
existence of conditions that can severely harm the
pancreas, including those that cause trauma,
infection, pancreatic cancer, and pancreatectomy.
Excess hormone secretion that interferes with
insulin action (e.g., growth hormone, cortisol,
glucagon, epinephrine), Drug-induced impairment
of insulin secretion, and Viral infections that result
in B-cell death.

VIII. SIGN AND SYMPTOMS
Type 1 diabetes mellitus:
Type 1 diabetics may also experience nausea,
vomiting, or stomach discomfort. The signs and
symptoms of type 1 diabetes can become severe in

as little as a few weeks or months. Although it can
being at any age, type 1 diabetes typically
manifests in children, teenagers, or young adult.
Type 2 diabetes mellitus:

It can take years for type 2 diabetes symptoms to
manifest. Some people seldom ever experience any
symptoms. Despite the fact that type 2 diabetes
affects children and teenagers more frequently, it
typically strikes adults first. Because the symptoms
of type 2 diabetes are subtle, understanding the risk
factors is essential. Ensure that if you experience
any of them, you see your doctor.

IX. RISK FACTORS

Type 1 diabetes mellitus:

e Having a parent or sibling with type 1 diabetes
in the family.

e Damage to the pancreas (such as by infection,
tumor, surgery or accident).

e Autoantibodies, or antibodies that erroneously
target your own body's tissues or organs, are
present.

e Tension (such as surgery or illness).

e  Exposure to virus-based diseases.

Prediabetes or Type 2 diabetes mellitus:

e Belonging to the Black, Hispanic, Native
American, Asian American, or Pacific Islander
races and ethnicities.

Being obese or overweight.
Blood pressure is high.

e Having low levels of HDL cholesterol (the
"good" cholesterol) and high triglyceride
levels.

Being 45 or older .

Lack of physical activity,

Gestational diabetes, or giving birth to a child
who weighs more than 9 pounds are all risk
factors.

e Being affected by polycystic ovarian
syndrome.

e Having had a heart attack or a stroke in the
past.

e Having smoked.

X. SCREENING AND DIAGNOSIS
Although  postprandial blood sugar,
random blood sugar, and glucose tolerance tests are
also used for blood sugar measurement, the
American Diabetes Association (ADA)
recommends using the  fasting  glucose
concentration for regular diabetes screening. The
1997 ADA criteria for diagnosing DM place a
greater emphasis on the FPG (Fasting Plasma
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Glucose) than the OGTT (Oral Glucose Tolerance

Test). Fructosamine and glycated hemoglobin

(HbAXLc) are still useful for assessing blood sugar

control over time. Normal blood glucose levels are

kept within a fairly specific range of 70 to 120

mg/dL. The ADA and WHO list the following as

diagnostic criteria for diabetes:

e >126 mg/dL for fasting plasma glucose, >200
mg/dL for random plasma glucose, in a patient
with classic hyperglycemic sign

e >200 mg/dL for 2-hour plasma glucose during
an oral glucose tolerance test (OGTT) with a
loading dose of 75 gm.

e a HbAIC (glycated hemoglobin) reading
>6.5%.

Test for type 1 and type 2 diabetes mellitus:

e Glycated hemoglobin (A1C) test: It reveals
your average blood sugar level over the
previous two to three months without requiring
you too fast. It determines how much of the
protein haemoglobin, which carries oxygen in
red blood cells, is bound to blood sugar. The
more hemoglobin with sugar linked you have,
the higher your blood sugar levels will be. You
have diabetes if your A1C result is 6.5% or
above on two different tests. If your AlC
ranges between 5.7% and 6.4%, you have
prediabetes. 5.7% or less is regarded as usual.

e Fasting blood sugar test: After you haven't
eaten anything the previous night, a blood
sample will be taken (fast). Normal fasting
blood sugar ranges are fewer than 100 mg/dL
(5.6 mmol/L). Prediabetes is defined as fasting
blood sugar levels of 5.6 to 6.9 mmol/L or
above, or 100 to 125 mg/dL. You have
diabetes if your level on two different tests is
126 mg/dL (7 mmol/L) or above.

e Oral glucose tolerance test : You must fast
the night before this test. The blood sugar level
before fasting is then determined. Every two
hours after having a sweet beverage, blood
sugar levels are measured. Blood sugar levels
under 140 mg/dL (7.8 mmol/L) are considered
normal. After two hours, a result of greater
than 200 mg/dL (11.1 mmol/L) indicates
diabetes. If your blood sugar level is between
140 and 199 mg/dL (7.8 mmol/L and 11.0
mmol/L), you have prediabetes.

e Random blood sugar test : At some random
time, a blood sample will be obtained. A blood
sugar level of 200 mg/dL (11.1 mmol/L) or
greater is considered to be diabetic regardless
of when you last had food.

XI. TREATMENT

A combination of lifestyle modifications
and drug therapy is required for diabetic patients in
order to achieve and maintain long-term good
metabolic control. Various medications, both oral
and injectable, are currently available to treat
diabetes mellitus (DM). The necessity for effective
glycogenic management is determined by treatment
guidelines that aim to stop the progression or
emergence of diabetes problems.
Lack of insulin is the primary cause of type 1
diabetes mellitus. Insulin should be administered
intravenously to Type 1 patients.
Insulin resistance in cells is the primary cause of
type 2 diabetes mellitus. The most typical type of
diabetes can be treated with:
. The substance that causes the pancreas to
produce more insulin,
. The substance that makes the target organ
more sensitive to insulin, and
o The substance that slows down the
absorption of glucose from the gastrointestinal
tract.
Treatment for type 1 diabetes mellitus:
The type 1 diabetes treatment strategy entails
taking insulin, keeping track of calories and
macronutrients, and monitoring blood sugar levels.
eating nutritious food. Periodic exercise activity
and having a healthy weight.

Treatment for type 2 diabetes mellitus:

Healthy nutrition, regular exercise, weight
loss, and maybe diabetes medication or insulin
therapy are all part of the type 2 diabetes treatment
strategy. Checking blood sugar levels. To maintain
the blood sugar level as closely as possible to
normal. The target range for daytime blood sugar
levels before meals is typically 80-130 mg/dl
(4.44-7.2 mol/L). Two hours after a meal, blood
sugar levels shouldn't be greater than 180 mg/dl (10
mol/L).

Insulin injection

When oral medication does not manage blood

sugar levels in patients with type 1 or type 2

diabetes, insulin injections are administered.

e Short-acting insulin :This type of insulin,
often known as normal insulin, begins to
function about 30 minutes after injection. It
lasts for around 4 to 6 hours, reaching its full
effect at 90 to 120 minutes.

e Rapid-acting insulin: This kind of insulin
begins to function within 15 minutes. It has a
peak effect after 60 minutes and lasts around 4
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hours. This kind is frequently taken 15 to 20
minutes prior to meals.

e Intermediate-acting insulin: This form of
insulin, also known as NPH insulin, begins to
operate within one to three hours. It has its full
effect between 6 and 8 hours into its 12- to 24-
hour duration.

e Long and Ultra-long acting insulin: This
kind of insulin may offer protection for up to
14 to 40 hours.

Oral hypoglycemic agent

By lowering blood glucose levels,
hypoglycemic agents are used to treat diabetes
mellitus. All other hypoglycaemic medications,
with the exception of insulin, exenatide, liraglutide,
and pramlinited, are administered orally and are
referred to as oral hypoglycemic medications or
oral antihyperglycemic medications. Examples.
e  Sulfonylurea’s(Tolbutamide, chlorpropamide,

Glibenclamide (Glyburide), Glipizide,
Gliclazide, Glimepride ).

e Biguanides (Phenformin Metformin
Meglitinide Analogues Repaglinide
Nateglinide).

e Thiazolidinediones
Pioglitazone)
e o Glucosidase inhibitors (Acarbose Miglitol).

(Rosiglitazone

XI1I. CONCLUSION

Above article is about diabetes mellitus,
how diabetes comes into the world and what side
effects they have and their treatment. Which gives
some ideas regarding how disturbance in blood
sugar level causes diabetes in the body. This article
we studied information about introduction,
pathophysiology, etiology, risk factor,
complications, in detail regarding diabetes mellitus.
It's a very serious complication in life . Lifestyle
and Daily routine of day to day circumstances play
a greater role in occurring this type of serious
complications. Diabetes is a costly disease
affecting the developing global economic level and
increases worldwidely upto 400 million people.
This article has an update on benefits of different
drugs used for the treatment of diabetes mellitus for
both current and future. Above article contains
ideas about type 1 and type 2 diabetes mellitus.
Type 1 diabetes mellitus is insulin dependent
diabetes mellitus and type 2 is non dependent
insulin diabetes mellitus].
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