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Abstract

Diabetes mellitus can be defined as a metabolic disorder which leads to high level of glucose in blood and lead to the diabetic 
patients to develop various severe and fatal health problems.. If the concentration of glucose in blood will high then it affects 
various body organs including eyes, nerves, foot, kidneys and heart and ultimately leads to serious complications. In this, the 
pancreas is not able to produce enough insulin. As a result, body becomes unable to consume nutrients appropriately.Diabetes 
mellitus was primarily described by Egyptians. The word “Diabetes” which means “to pass through” was 1st time used by a 
Greek physician Araetus of Cappodocia.According to Araetus, diabetes is associated with polyuria. While the word “Mellitus” 
is a Latin word which means “Sweet or Honey”. Major signs and symptoms of diabetes mellitus includes Frequent urination, 
Excessive thirst, Excessive hunger, Sudden loss in weight, Vision problems, Slow healing of wounds, injuries and Sweating 
etc. Major complications of diabetes are Nephropathy Neuropathy Retinopathy Cardiovascular Disorders Amputation.There 
are many reasons of diabetes such as genetic factor, age, poor life style but environmental pollutants also have their role in 
diabetes. There are many environmental pollutant such as lead, zinc, mercury oxide, nitrate,sulphate, cadmium and Arsenic 
etc. The presence of arsenic (As) in drinking water has become a major public health concern around the world specially 
in Pakistan.Arsenic inhibits differentiation of adipocyte and mediates insulin resistance with diminutive information on 
arsenicosis on lipid storage and lipolysis.So the main target of research is to determine the effect of Arsenic and their control 
in order to decrease the number of diabetic patients.
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Introduction

Diabetes can be described as a metabolic disorder which 
leads to increase level of glucose in blood and with the 
passage of time the possibility of diabetic patients to develop 
various severe and fatal health problems has been rising 
continuously [1]. Increase in glucose level in blood affect 
various body organs including eyes, nerves, foot, kidneys 
and heart and ultimately leads to serious complications [2]. 

In this, the pancreas is not able to produce sufficient insulin 
to maintain the level of glucose in blood. As a result, body 
becomes unable to consume nutrients appropriately [3]. 
Diabetes mellitus was initially termed by Egyptians. The 
word “Diabetes” which means “to pass through” was 1st 
time used by a Greek physician Araetus of Cappodocia (81-
133AD). According to Araetus, diabetes is associated with 
polyuria. While the word “Mellitus” is a Latin word which 
means “Sweet or Honey” [4].
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Signs and Symptoms of Diabetes 

Major signs and indications of diabetes mellitus are: 
	 Frequent urination 
	 Excessive thirst 
	 Excessive hunger 
	 Sudden loss in weight 
	 Vision problems or blurred visualization 
	 Slow healing of wounds, injuries or cuts 
	 Sweating 
 

Frequent Urination 

A person suffering from diabetes urinates more 
frequently when compared to non -diabetic patient. In 
normal persons, kidneys filter water and glucose from blood. 
Then glucose is reabsorbed into the blood. But in diabetic 
patients, level of glucose is already high in blood. So all the 
sugar does not reabsorb. So a large proportion of sugar 
resides in the kidneys. Kidney dilutes this sugar so that it 
is passed through the urine. This is the reason that patients 
urinate more frequently [5].
Excessive thirst: Excessive thirst can be described by a word 
polydipsia. Polydipsia is a Greek word which means “very 
thirsty”. It is considered as an initial symptom of diabetes [6]. 
Excessive hunger: Polyphagia is a condition in which the 
person feels extreme hunger and eats a lot. The body cells’ of 
a diabetic patient does not get sufficient energy. That’s why 
patient feels intense hunger [7]. 
Weight gain: Due to excess hunger, patient eats a lot and can 
gain weight [8].
Blurred vision: Loss of vision, blurred vision, cataracts, 
bleeding in retina i.e. retinopathy, glaucoma etc are the signs 
and symptoms of diabetes mellitus. 
Slow wound healing: Wounds, cuts, bruises etc take time to 
heal or sometimes does not heal properly. Excess of glucose 
in the body causes the slow healing of cuts or wounds [9].
Sweating: Due to diabetes, patients may suffer from 
perspiration or sweating [9]. 

Causes of Diabetes 

β cells of pancreas produce a hormone called insulin and 
they maintain the level of glucose in our body. But in case 
of diabetic patients, this insulin is not produced. As a result, 
the level of sugar or glucose rises in blood stream. The main 
causes of diabetes mellitus are due to Beta cells which are 
not able to produce enough insulin. 

Classification of Diabetes 

American Diabetes Association [10] has classified diabetes 
mellitus into the following 4 types: 
	 Type 1 diabetes mellitus (T1DM) 

	 Type 2 diabetes mellitus (T2DM) 
	 Gestational diabetes (GDM) 
	 Other types of diabetes (diabetes due to other 
causes) 

Type 1 diabetes mellitus: In diabetes mellitus type 1, β 
cell of pancreas are destroyed. So the beta cells are not able 
to produce insulin which ultimately increases the level of 
glucose [11]. In developed countries, it is considered as a 
very common disease in children [12]. However, this disease 
can arise in individuals of all ages and signs and symptoms 
can vary from age to age. Type 1 diabetes accounts for 5-10% 
cases of diabetes [13].
Type 2 diabetes mellitus: In diabetes mellitus type 2, body 
shows resistance against insulin or there may be deficiency of 
insulin in the body [14]. For many years, this type of diabetes 
mellitus was not able to show any indications. So it remains 
asymptomatic. It can be diagnosed from complications 
associated with it. It can be identified by checking the level 
or quantity of glucose in urine or blood. Sometimes obesity 
is also associated with type 2 diabetes mellitus which causes 
body to resist the effect of insulin and ultimately increases 
the level or quantity of glucose in blood. This disease is 
most common in individuals having the age of about 40 
years. Out of all diabetic cases, 85-95% cases are of type 2 
diabetes which means that type 2 diabetes mellitus is very 
common in well settled countries. While in under developed 
countries, this percentage is much higher. The frequency of 
type 2 diabetes has been growing in a lot of countries and 
it has become a serious health issue. The main reasons for 
the occurrence of type 2 diabetes is change in diet, rise in 
urbanization, reduction in physical activity and unhealthy 
and sedentary life-style. The rate of type 2 diabetes is low in 
rural areas where people live a life associated with physical 
activity. But this rate is quite high in urban areas [15].
•	 Impaired glucose tolerance: Impaired glucose 

tolerance, also called IGT, can be defined as a condition 
in which the level of glucose in blood increases within 2 
hours after the intake of about 75 gram of glucose. It is 
considered as a stage between normality and diabetes. It 
is an asymptomatic state. So the persons suffering from 
IGT are more susceptible to develop type 2 diabetes. 
About in 30% cases, persons suffering from IGT acquire 
the ability to tolerate normal glucose level within several 
years [16]. Like type 2 diabetes, IGT is also linked with 
advanced age, resistance to insulin and obesity. Studies 
have shown that number of individuals suffering from 
IGT will be 472 million by 2022 [17]. 

Gestational diabetes mellitus: It occurs in the period of 2nd or 
3rd trimester and causes an increase in the quantity of glucose 
in blood stream. Woman does not suffer from diabetes before 
pregnancy but shows a few symptoms during pregnancy. 
Cases of GDM has been increasing lately [18]. 
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Woman having gestational diabetes can suffer from: 
	 High blood pressure 
	 Renal disease 
	 Heart defects 
	 Damaging of nerves 
	 Vision problems 

Other types of diabetes: Other types of diabetes include: 
•	 MODY: Maturity onset diabetes of the young occurs 

because of some mutations in gene which ultimately 
disrupts the production of insulin. It is also called 
monogenic diabetes. MODY can occurs in individuals 
having age below 30. But individuals under the age of 
50 years can also develop MODY [19]. 

•	 Neonatal diabetes: This type of diabetes occurs in 
new born babies. It occurs within six months after birth 
but this type of diabetes is very rare. It is also called 
monogenic diabetes because mutation in only one gene 
causes this. It is curable [20]. 

•	 Drug induced diabetes: This type of diabetes occurs 
due to the use of certain drugs or chemicals. Many drugs 
have serious side effects and ultimately they can increase 
the level of glucose in blood. Use of glucocorticoid and 
corticosteroid can cause this type of diabetes. It can be 
cured by taking appropriate medication and preventing 
the usage of medicines that may increase the quantity of 
glucose in blood stream.
 
Complications Related to Diabetes 

Many serious complications are found to be associated 
with diabetes. Mortality rate due to diabetes and its 
complications has been increasing continuously. Rise in the 
level of glucose without any symptoms, can cause tissue 
damage and ultimately leads to fatal diseases. Tissue damage 
can occur in many organs including eyes, kidneys, nerves etc. 
Diabetes can also lead to high blood pressure, stroke and 
myocardial infarction. It can also increase lipid content of the 
body and can affect small blood vessels. 

Major complications 

Major complications of diabetes are: 
	 Nephropathy 
	 Neuropathy 
	 Retinopathy 
	 Cardiovascular disorders 
	 Amputation [21]
• Nephropathy: Nephropathy are very common in 

individuals suffering from type 1 or type 2 diabetes 
mellitus. Nephropathy can be defined as a condition 
in which kidney damage and ultimately kidney failure 
occurs. In most of the cases, kidney failure occurs due to 
diabetes. Nephropathy has five stages and end stage renal 

disease (ESRD) is the last stage. Diabetic nephropathy 
leads to ESRD in which the person needs dialysis or 
kidney transplantation [22]. This disease develops 
slowly and takes 20 to 22 years to show symptoms.

• Neuropathy: Diabetes also affects our peripheral 
nervous system and damages our peripheral nerves. As a 
result, loss of sensation (feeling) or numbness can be felt 
in the feet and hands. But numbness in the feet is more 
common. Neuropathy also causes severe pain and ulcers 
in foot [23]. Neuropathy can lead to the loss of foot or 
toe. It can also cause urinary tract infection, low blood 
pressure, digestion problems and increased sweating 
etc. Neuropathy can be prevented by controlling the 
level of glucose in blood and by taking care of feet [24]. 

• Retinopathy: Diabetes has become the cause of loss of 
vision. It can be diagnosed and treated easily. As type 2 
diabetes mellitus stays undiagnosed for many years, so 
when type 2 diabetes is diagnosed, many people already 
have this disease. In this, blood vessels in retina are 
damaged. As a result, loss of vision occurs. Laser surgery 
is used to treat retinopathy [25]. 

• Cardiovascular disorders: It is the major complication 
linked to diabetes and it is the major and most common 
cause of deaths in persons suffering from diabetes [26]. 
About 50 -80% deaths of diabetic patients are due 
to cardiovascular disorders. The chances of diabetic 
patients are 4% higher to get cardiovascular disorders as 
compared to normal individuals. The rate of myocardial 
infarction and sudden failure of heart is also increasing. 

• Amputation: Amputation is the process of removing 
a limb by surgery. The main reason for amputation is 
poor circulation of blood. Diabetes effects arteries and 
peripheral nerves. As a result, the blood does not flow 
properly and the tissue does not get sufficient nutrients 
and oxygen. Thus diabetes cause infection and ulcer 
formation in the foot and ultimately compels the patient 
for the amputation of the foot, toe or limb. The chances 
of amputation are 25 times more in individuals suffering 
from diabetes [27]. 

Environmental Pollutant as Diabetogenic 
Agent

 There are so many causes of diabetes like poor life style, 
genetic factor, environmental pollutant etc. Environmental 
pollutants have been present throughout human history. 
Pollutant is a substance or energy introduced into the 
environment that has undesired effects, or adversely affects 
the usefulness of a resource. A pollutant may cause long- or 
short-term damage by changing the growth rate of plant 
or animal species, or by interfering with human amenities, 
comfort, health, or property values. The conventional 
pollutants such as biological toxins and heavy metals and 
newly synthesized chemicals are increasingly becoming 
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part of our environment. Often, the risks to humans and the 
environment are studied long after they are commercialized. 
Examples of such chemicals are pesticides, Cadmium, 
Arsenic carbon dioxide, Sulphur dioxide, nitrate, 
mercury, furan lead and antibiotics. In the future, as 
technology advances, even more complicated risks are 
anticipated with novel substances such as nanomaterials. It is 
not possible to describe all the pollutants and toxins currently 
in place. Instead, we would like to focus on some of the most 
important environmental pollutant summarize them, their 
properties and suspected risks will be documented.

There are too many chemicals present in the environment 
that are linked with diabetes. There are many chemicals 
that effect sensitivity of insulin and effect beta cells then 
trigger type 2 diabetes. POPs, dioxins, BPA and arsenic are 
chemicals that play their role to make a person diabetic and 
arsenic is the chemical of great interest. Pops (Pcbs, dioxins, 
TCDD), Phthalate, Bisphenol A, Arsenic, Dioxins, Persistent 
organic pollutants are mostly known as POPs, it is a major 
class of environmental pollutants. POPs includes a great 
variety of chemicals that are may be anthropogenic or may 
be accidentally released in any industrial process.

Role of Arsenic in Diabetes 

Arsenic is a naturally occurring toxic metalloid of 
global concern. It can be present as inorganic and organic 
forms in the environment. Inorganic forms of arsenic are 
the dominan in surface and groundwater reservoirs and 
are more toxic than the organic forms. Arsenic can be easily 
solubilized in groundwater’s, due to its pH, redox conditions, 
temperature, and solution composition. The present study 
reviewed the effects of arsenic exposure on the risk and 
potential etiologic mechanisms of diabetes. It has been 
observed that inflammation, oxidative stress, and apoptosis 
contribute to the pathogenesis of arsenic-induced diabetes. 
Though arsenic is known to cause diabetes through different 
mechanisms, the role of adipose tissue in diabetes is still 
unclear. This review exhibited the effects of arsenic on the 
metabolism and signaling pathways within adipose tissue 
(such as sirtuin 3 [SIRT3]- forkhead box O3 [FOXO3a], 
mitogen-activated protein kinase [MAPK], phosphoinositide-
dependant kinase-1 [PDK-1], unfolded protein response, and 
C/EBP homologous protein [CHOP10]) [28-52].
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