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Abstract

Diabetes mellitus an endocrinological or metabolic disorder in which the blood sugar level goes high when the body
does not produce enough insulin to meet the needs or due to lack of insulin-directed mobilization of glucose by target
cells. Diabetes is also a common lifestyle disease that affects a large population. TYPE 1, TYPE 2, and gestational dia-
betes being the different types of diabetes that are seen in people belonging to different age groups, if not given much
attention might increase the complexity of the disease and have a rooted impact on diabetic patients.
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Introduction

Diabetes mellitus is a heterogeneous disease
with multiple etiologies'.It is a common chronic
disease in children’. Hyperglycemia being one of
the defining features of this disease®, Death from
this crisis is significantly high in older adults.
According to the international diabetes federation
‘Diabetes is one of the largest global health emer-
gencies of the 21st century, moreover occurrence
of depression is two to three times higher in people
with diabetes mellitus®.

As per the reports published by The WHO
around 1.6million people die from diabetes every
year and the number of cases has been increasing
over the past few years. Diabetes mellitus causes
destruction and damages the heart, blood vessels,
eyes, kidneys and nerves®. Both genetic and envi-
ronmental factors contribute to the pathogenesis of
this disease’. It is characterized by increased levels
of blood sugar as a result of insufficient insulin in
the body®. Due to the action of insulin on target
tissue, there occur abnormalities in carbohydrate,
fat and protein metabolism. The inadequate insulin
secretion or diminished tissue responses to insulin

at one or more points in the complex pathways of
hormone action results in insulin deficiency®.

Severity of this disease increases, depending on
type and duration. Some even remain asymptom-
atic. In unrestrained conditions, it might even lead
to stupor, coma and even death due to ketoacidosis
or from non ketotic hyperosmolar syndrome®, If
much attention is not given it can lead to both micro
as well as macro vascular complications, including
kidney failure amputation blindness and cardio-
vascular disease!'. This disease includes a range of
hyperglycemic conditions which is categorized by
American Diabetes Association (ADA). The first
typel Diabetes mellitus (T1DM) is an autoim-
mune disease with progressive (3 cell destruction,
leading to polyuria, polydipsia, weight loss, and
hyperglycemia. Those affected with this become
completely dependent on non-endogenous insulin.
Type2 diabetes mellitus (T2DM) is caused by the
combination of insulin resistance and impairment
of insulin secretion. The third category encom-
passes forms with specific known, genetic and
non-genetic etiologies, these monogenic diabetes
are highly penetrant moreover have similar clini-
cal presentations to that of TIDM or T2DM. The
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final and fourth category of diabetes is gestational
diabetes'?,

Diabetes mellitus can affect the brain; the term
diabetic encephalopathy itself expresses an inti-
mate relationship between DM and brain dysfunc-
tion, especially for aging, Alzheimer’s disease, and
depression'. Those patients with uncontrolled BP
despite antihypertensive therapy are at increased
risk of developing Diabetes mellitus'*. Diabe-
tes-associated with cardiovascular autonomic neu-
ropathy, can damage the autonomic nerve fibers
that innervate the heart and blood vessels, in turn
causing abnormalities in heart rate and vascular
dynamics. Moreover it affects the multiple organ
systems. It is also a major cause of morbidity as
well as mortality in diabetic patients'®.Chang-
ing lifestyles such as unhealthy diet and physical
inactivity etc. accelerate the growth of this dis-
ease’®. Epigenetic modifications considered as the
byproducts of environmental stimuli can influence
the genetic susceptibility to diabetes'’.

Acupoint therapy has proved to have specific
curative effects and notable advantages in the treat-
ment of diabetes and its common chronic compli-
cations. It has superior efficacy and minimal side
effects than western medicine alone'®. According
to the available literature, ChromograninA,con-
tributes to the pathogenesis of DM,

Precision medicine incorporates information
about the genetic makeup of an individual; it can
also improve the diagnosis and treatment of dia-
betes. Because of all these reasons, it becomes a
part of personalized or individualized medicine.
This focuses on the psychosocial and dietary
components of management”. Diabetes mellitus
most commonly occurs after the neonatal period,
resulting from complex interactions between both
environmental and incompletely-penetrant genetic
factors. Advances in molecular genetics over the
past decade hastened the realization that the diabe-
tes that occurs in very early life is most often due
to the underlying monogenic defects - disorders
caused by mutation(s) in a single gene?'. The per-
centage of types of diabetes diagnosed® is shown
in Figure 1 (Source:- https://diabetesmellitusucd.
wordpress.com/what-exactly-is-diabetes/)
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Fig.1 Pie chart showing the percentage of types of diabetes

Typel Diabetes Mellitus

Typel diabetes also called juvenile diabetes
or insulin dependent diabetes, where the body is
unable to make insulin as a result Blood sugar
level goes high and makes theperson ill**. Type
1 DM is the result of autoimmune destruction of
the insulin-producing pancreatic -cells*, due to
which the body fails to produce insulin; hence
the patients with TIDM remain insulin-depen-
dent for their lifetime®. This autoimmune disease
represents 5-10%of all cases of diabetes?*. Con-
stant hunger, blurred vision?, polyuria, polydip-
sia, weight loss, fatigue etc. are the symptoms
of TIDM?*, which are shown during childhood
or adolescence and can sometimes even develop
even in the later stages®. Type 1 diabetes can be
more variable in adults*. The development of
T1DM varies with seasons and birth month where
more cases are diagnosed in autumn and winter;
moreover those born in the spring have a higher
chance of being affected with Type 1 diabetes®.
This chronic multifactorial disease® can result
from both environmental and genetic factors®.

Both genetic and non-genetic factors are
involved to the same extent in the pathogenesis
of this disease*. Innate immunity and inflamma-
tory mediators have a role in T1DM; they inhibit
or stimulate the B-cell regeneration and cause
peripheral insulin resistance®. The world health
organization initiated “The DIAMOND project”;
in order to describe the occurrence of TIDM in
children®. Early diagnosis can improve the thera-
peutic strategies and overall health span®’. Therapy
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concept consists of insulin therapy, gene therapy,
nutritional knowledge, training, glucose self-mon-
itoring, psychosocial care etc.**Immunomodu-
latory properties of vitamin D, is beneficial for
the prevention and treatment of TIDM®. Isolated
islet cell transplantation is an effective treatment
of type 1 diabetes in those who suffer from hypo-
glycemia®*. Monitoring carbohydrate intake and
balancing carbohydrate intake and insulin levels
might help in controlling TIDM*"

Type2 Diabetes mellitus

Type 2 Diabetes mellitus which is a non-insulin
dependent DM* characterized by hyperglycemia,
insulin resistance, and relative insulin deficiency
that results from the interaction between genetic,
environmental and behavioral factors*®. There has
been a rapid increase in T2DM over the past three
decades, especially in developing countries*.
It is increasingly seen in children, adolescents,
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younger adults (due to the increase in obesity,
physical inactivity, and energy-lacking diets) and
in persons older than 45 years*.Smokers are at
increased risk of developing T2DM*. Moreover
High alcohol consumption increases the risk of
abnormal glucose regulation in men*. Vitamin K2
has a significant effect on T2DM*. High intake of
red meat, sweets etc. contribute to the increase of
this disease®. Intake of foods with high glycemic
index and glycemic load, especially rice, increases
the risk of type 2 diabetes mellitus especially in
Chinese women®'.

Vitamin D is a potential and inexpensive ther-
apy that decreases the risk and improves the gly-
cemic parameters in patients®?. Thus, vitamin D
is a possible therapeutic agent in the prevention
and treatment of this disease where the Glucose
tolerance is restored when the level of vitamin D
is normalized>. Consumption of fruits and vege-
tables might prevent the development of T2DM>,
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Fig. 2. Summary of the influencing factors and mechanisms of T2DM
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Compared with brown rice, white rice is protective
against type 2 diabetes®. Moreover, Diet and exer-
cise may be an initial adequate treatment to pre-
vent the further growth of this disease®. As shown
in Figure 2 (Source: https://www.semanticscholar.
org/paper/ COMPARITIVE-EFFECT-OF-SYZGI-
UMCUMINI-AND-Thasneem-Rajasulochana/7cd-
3d0cdc7bb937010ac279956a910cb86660449/
figure/1),

lifestyle factors like sedentary lifestyle, phys-
ical inactivity etc. contribute to T2DM that cause
macro vascular as well as micro vascular diseases
and cancers*.

Gestational diabetes mellitus

Gestational diabetes mellitus (GDM) is any degree
of hyperglycemia, recognized for the first time
during pregnancy®. That occurs when the preg-
nant woman is unable to produce an adequate
insulin response to compensate for the normal
insulin resistance®®. GDM being the most common
medical complication of pregnancy® is restricted
to those women where there is a development
of glucose intolerance or is discovered during
pregnancy®.

Management without medication or nutritional
therapyis called diet-controlled gestational diabetes
(A1GDM) and that managed with medication to
achieve adequate glycemic control is known as
A2GDM?®!. Risk factors of GDM include insulin
resistance diseases (like PCOS) genetic polymor-
phisms, intrauterine environment®, obesity etc.®.
Since the disease can be transmitted to the next
generation®, offspring of mothers with GDM are
at a high risk of developing GDM, diabetes, obe-
sity, cardiovascular disease and structural hypo-
thalamic changes %. The initial treatments include
nutrition therapy®®, which includes treatments that
restrict the intake of carbohydrate®”, Glucose moni-
toring, Pharmacotherapy, Obstetrical management
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