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Diabetes is a chronic progressive disease associated with different co-morbidities.
The availability of insulin or effective use of insulin in the body is the major cause of
this disease. Enhanced blood sugar or hyperglycemia is the manifestation of this
disease. If not treated timely, diabetes can damage cardiac system, blood vessels,
vision, renal function and nerves leading to increased risk of cardiac disease, stroke
and may cause neuronal, retinal, and kidney disease. The overall risk of morbidity
and mortality among diabetes affected people is more than double compared to
non-diabetic people (WHO n.d.).

Mainly two types of diabetes exist. Type 1 diabetes is associated with deficient
insulin production. It is diagnosed in the early childhood and symptoms include
frequent urination, enhanced thirst, hunger, weight loss, vision changes, and fatigue.
Treatment of type 1 diabetes is the daily administration of insulin.

Among diabetic population, ~90% of people are comprised of type 2 diabetes.
Type 2 diabetes occurs mainly due to obesity, enhanced plasma lipid (dyslipidemia),
stress, and sedentary life style (lack of enough physical activity). Symptoms are
initially not that severe like type 1 diabetes but increase slowly but progressively.
Generally the disease is diagnosed in the late and in the advanced stage. So, type
2 diabetes is known as a silent killer disease.

Insulin resistance occurs when body cannot use insulin effectively resulting
enhanced insulin secretion from the pancreatic β-cells causing hyperinsulinemia.
Overtime, enhanced insulin resistance leads to impaired fasting glucose (IFG) and
impaired glucose tolerance (IGT). This is known as prediabetic stage. IFG condition
is diagnosed when fasting plasma glucose level ranges from 6.1 to 6.9 mmol/L (110–

P. Misra (*)
Dr. Reddy’s Institute of Life Sciences, Hyderabad, India
e-mail: parimalm@drils.org

R. Chakrabarti
United States Pharmacopeia, Hyderabad, India
e-mail: rxc@usp.org

# Springer Nature Singapore Pte Ltd. 2021
M. Dikshit (ed.), Drug Discovery and Drug Development,
https://doi.org/10.1007/978-981-15-8002-4_6

159

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-15-8002-4_6&domain=pdf
mailto:parimalm@drils.org
mailto:rxc@usp.org
https://doi.org/10.1007/978-981-15-8002-4_6#DOI


125 mg/dL) and 2 h plasma glucose is measured as>7.8 mmol/L (140 mg/dl) where
as in the case of IGT, the fasting plasma glucose level is measured as <7.0 mmol/L
(126 mg/dL) and 2 h plasma glucose ranges from 7.8 mmol/L (140 mg/dL) to
11.1 mmol/L (200 mg/dL). If untreated, insulin resistance increases drastically and
rapid progressive degeneration of pancreatic β-cells leads to the decreased secretion
of insulin resulting the transformation of prediabetic stage into full blown diabetic
condition. Diabetic condition is detected when measured plasma glucose level in
fasting condition is �7.0 mmol/L (126 mg/dL) or 2 h plasma glucose level is
11.1 mmol/dL (200 mg/dL). Ultimately, in the last stage of type 2 diabetes, the
level of secreted insulin is measured below the normal level. During this stage, the
patients are administered daily with exogenous insulin (Fig. 6.1).

Epidemiological and scientific data are now emerging which suggest that there
may exist differences in the genesis of diabetes in Indians relative to the western
population. Multiple risk factors such as genetic susceptibility, thin-fat phenotype,
low birth weight, fetal programming, urbanization, sedentary life style, socioeco-
nomic transition, smoking, and alcohol contribute to the origin of Indian insulin
resistance syndrome. Indians are thinner with less muscle mass but are centrally
obese with higher plasma free fatty acids, triglycerides, and insulin, characteristic of
insulin resistance. Obesity and being overweight are relatively lower in Indian
population than Western population but at a given Body Mass Index (BMI),
Indians have a higher body fat composition (thin-fat phenotype) compared to other
populations (Radha and Mohan 2007; Anjana et al. 2014).

A new susceptibility locus at 2q21 was identified in Indians in a genome-wide
association study for type 2 diabetes (Tabassum et al. 2013). Study also identified
that the common variants of IL6, LEPR, and PBEF1 are associated with obesity in
Indian children (Tabassum et al. 2012). Several genetic variants have been detected
in genome-wide association studies of single-nucleotide polymorphism (SNPs),
which may be associated with β-cell dysfunction and insulin resistance (Khardori
et al. n.d.). About 40 independent loci have been identified and found to be
associated with increased type 2 diabetes (Wheeler and Barroso 2011). A subset of
them are: TCF7L2, MTNR1B, FSADS1, PPARγ, KCNJ11 (Nielsen et al. 2003);
FTO and IGF2BP2 (Ukkola et al. 2001); HHEX, SLC30A8 (Sladek et al. 2007), and
WFS1 (Sandhu et al. 2007). Genetic variants in incretin hormone—gastric inhibitory
polypeptide (GIPR) might also affect type 2 diabetes (Saxena et al. 2010) and has
been found to be associated with reduced β-cell function. A clear association of
genetic defects with some form of diabetes have been proposed. Maturity Onset
Diabetes of Youth (MODY) syndrome has been deserved to be associated with
β-cell dysfunction for 2–5% of type 2 diabetes. Eleven MODY subtypes have been
identified to date (Winckler et al. 2007).

In 2015, worldwide prevalence of diabetes was ~422 million (8.5% of adults aged
20–79) (WHO 2016) and it is projected to reach ~642 million in 2040, which is
equivalent to one in every ten adults (International Diabetes Federation 2015;
Kaveeshwar and Cornwall 2014). The prevalence of diabetes in India was ~33 mil-
lion in 2005, ~69 million in 2015 and predicted to reach ~98 million in 2030
(Tripathy et al. 2017; Ramachandran 2005). About 7.8% of Indians above
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18 years has been found to have high blood glucose levels or are being treated for
diabetes (WHO 2014). Approximately 36.5 million impaired glucose tolerant adults
were reported in India in 2015 and India ranks highest in the list of top ten countries
having impaired glucose tolerance (International Diabetes Federation 2015). Preva-
lence of impaired blood glucose in India is greater than the impaired glucose
tolerance (Anjana et al. 2011). A study was conducted by Indian Council of Medical
Research-India (ICMR–INDIAB) on >20-year-old adults covering 15 different
states of India. It reveals that frequency of diabetes is different among states in
India. It varies from 4.3% in Bihar to 13.6% in Chandigarh (Anjana et al. 2017). In
2012, National Nutrition Monitoring Bureau carried out the third repeat survey
involving adult men and women of India in different states. Their report showed
that in Indian adult men and women, prevalence of diabetes is 8.2% and 6.8%,
respectively. States of Kerala, Tamil Nadu, and Gujarat showed higher prevalence
(8.2–16.4%) among male and females (ICMR 2012).
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