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ABSTRACT 

Diabetes is a condition that impairs the 

body's ability to process blood glucose, 

otherwise known as blood sugar.  

Diabetes Mellitus (DM) is an 

endocrinological disorder and not a 

single disorder which is a group of 

metabolic or heterogeneous affliction 

resulting from an irregularity in insulin 

secretions and insulin actions or both. a 

metabolic disorder in which there is an 

inability to maintain carbohydrate and 

lipid homeostasis due to disturbances 

in insulin function, resulting to 

hyerglycemia and excess urinary 

excretion of glucose as well as 

hyperlipidemia. Diabetes mellitus is 

characterized by chronic hyperglycemia 

and the potential for 

episodic ketoacidosis. Additional 

symptoms of diabetes mellitus include 

excessive thirst, (polydipsia) glucosuria, 

polyuria, lipemia and hunger 

(polyphagia). There are two primary 

forms of diabetes mellitus, type 1 and 

type 2. Proper nutrition is essential for 

all people with diabetes. Control of blood 

glucose levels is only one goal of a 

healthy eating plan. A diabetic diet helps 

achieve and maintain a normal body 

weight, while preventing the common 

cardiac and vascular complications of 

diabetes. 
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INTRODUCTION 

Diabetes is a condition that impairs the 

body's ability to process blood glucose, 

otherwise known as blood sugar.  

Diabetes Mellitus (DM) is an 

endocrinological disorder and not a 

single disorder which is a group of 

metabolic or heterogeneous affliction 

resulting from an irregularity in insulin 

secretions and insulin actions or both. 

Diabetes mellitus, commonly known as 

diabetes, is a metabolic disease that 

causes high blood sugar. The hormone 

insulin moves sugar from the blood into 

the cells to be stored or used for energy. 

With diabetes, your body either doesn’t 

make enough insulin or can’t effectively 

use the insulin it does make [1].  

Diabetes mellitus, commonly known as 

diabetes, is a metabolic disease that 

causes high blood sugar.  

In the United States, the estimated 

number of people over 18 years of age 

with diagnosed and 

undiagnosed diabetes is 30.2 million. 

The figure represents between 27.9 and 

32.7 percent of the population. Without 

ongoing, careful management, diabetes 

can lead to a buildup of sugars in the 

blood, which can increase the risk of 

dangerous complications, 

including stroke and heart disease. 

Different kinds of diabetes can occur, 

and managing the condition depends on 

the type. Not all forms of diabetes stem 

from a person being overweight or 

leading an inactive lifestyle. In fact, 

some are present from childhood. 

Absence or reduced insulin in turn leads 

to persistent abnormally high blood 

sugar and glucose intolerance. It is 

probably an oldest disease known to 

man. It is also referred as black-death 

from the 14th century. Untreated high 

blood sugar from diabetes can damage 

your nerves, eyes, kidneys, and other 

organs [2]. 

Types of Diabetes 

There are several types of diabetes. 

Three major diabetes types can develop: 

Type 1, type 2 and gestational diabetes. 

Type I diabetes: Also known as juvenile 

diabetes, this type occurs when the 

body fails to produce insulin. People 

with type I diabetes are insulin-

https://themedicalbiochemistrypage.org/insulin.php
https://themedicalbiochemistrypage.org/diabetic-ketoacidosis.php
https://www.medicinenet.com/diet_and_nutrition_quiz/quiz.htm
https://www.medicalnewstoday.com/info/diabetes/
https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
https://www.medicalnewstoday.com/articles/7624.php
https://www.medicalnewstoday.com/articles/237191.php
https://www.medicalnewstoday.com/info/diabetes/whatisinsulin.php
https://www.medicalnewstoday.com/info/diabetes/type1diabetes.php
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dependent, which means they must take 

artificial insulin daily to stay alive. Type 

1 diabetes is an autoimmune disease. 

The immune system attacks and 

destroys cells in the pancreas, where 

insulin is made. It’s unclear what causes 

this attack. About 10 percent of people 

with diabetes have this type. 

Type 2 diabetes occurs when your body 

becomes resistant to insulin, and sugar 

builds up in the blood. Type 2 

diabetes affects the way the body uses 

insulin. While the body still makes 

insulin, unlike in type I, the cells in the 

body do not respond to it as effectively 

as they once did [3]. This is the most 

common type of diabetes, according to 

the National Institute of Diabetes and 

Digestive and Kidney Diseases, and it 

has strong links with obesity. 

Gestational diabetes: This type occurs 

in women during pregnancy when the 

body can become less sensitive to 

insulin. Gestational diabetes does not 

occur in all women and usually resolves 

after giving birth. Gestational 

diabetes is high blood sugar during 

pregnancy. Insulin-blocking hormones 

produced by the placenta cause this 

type of diabetes. 

Prediabetes 

Prediabetes occurs when the blood 

sugar is higher than normal, but it’s not 

high enough for a diagnosis of type 2 

diabetes. Doctors refer to some people 

as having prediabetes or borderline 

diabetes when blood sugar is usually in 

the range of 100 to 125 milligrams per 

deciliter (mg/dL). Normal blood sugar 

levels sit between 70 and 99 mg/dL, 

whereas a person with diabetes will 

have a fasting blood sugar higher than 

126 mg/dL. The prediabetes level means 

that blood glucose is higher than usual 

but not so high as to constitute diabetes 

[4]. 

People with prediabetes are, however, at 

risk of developing type 2 diabetes, 

although they do not usually experience 

the symptoms of full diabetes. The risk 

factors for prediabetes and type 2 

diabetes are similar. They include: being 

overweight,  a family history of 

diabetes, having a high-density 

lipoprotein (HDL) cholesterol level 

lower than 40 mg/dL or 50 mg/dL, a 

history of high blood pressure, having 

gestational diabetes or giving birth to a 

child with a birth weight of more than 9 

pounds, a history of polycystic ovary 

syndrome (PCOS), being of African-

American, Native American, Latin 

American, or Asian-Pacific Islander 

descent being more than 45 years of 

age,  having a sedentary lifestyle  [5]. 

If a doctor identifies that a person has 

prediabetes, they will recommend that 

the individual makes healthful changes 

that can ideally stop the progression to 

type 2 diabetes. Losing weight and 

having a more healthful diet can often 

help prevent the disease.  

Diabetes insipidus 

A rare condition called diabetes 

insipidus is not related to diabetes 

mellitus, although it has a similar name. 

It’s a different condition in which the 

kidneys remove too much fluid from the 

body. 

Development of diabetes 

Doctors do not know the exact causes of 

type I diabetes. Type 2 diabetes, also 

known as insulin resistance, has clearer 

causes. Insulin allows the glucose from 

a person's food to access the cells in 

their body to supply energy. Insulin 

resistance is usually a result of the 

following cycle: Everybody has genes or 

an environment that make it more likely 

that they are unable to make enough 

insulin to cover how much glucose they 

eat. The body tries to make extra insulin 

to process the excess blood glucose. The 

pancreas cannot keep up with the 

increased demands, and the excess 

blood sugar starts to circulate in the 

blood, causing damage. Over time, 

insulin becomes less effective at 

introducing glucose to cells, and blood 

sugar levels continue to rise. In the case 

of type 2 diabetes, insulin resistance 

takes place gradually [5]. This is why 

doctors often recommend making 

lifestyle changes in an attempt to slow 

or reverse this cycle. 

Biochemistry of Diabetes 

The most common form of diabetes 

is diabetes mellitus, a metabolic 

disorder in which there is an inability to 

maintain carbohydrate and lipid 

homeostasis due to disturbances 

in insulin function, resulting to 

https://www.healthline.com/health/type-1-diabetes-causes-symtoms-treatments
https://www.healthline.com/health/type-1-diabetes-causes-symtoms-treatments
https://www.healthline.com/health/type-1-diabetes-causes-symtoms-treatments
https://www.healthline.com/health/autoimmune-disorders
https://www.healthline.com/human-body-maps/pancreas
https://www.idf.org/aboutdiabetes/what-is-diabetes/types-of-diabetes.html
https://www.healthline.com/health/type-2-diabetes
https://www.healthline.com/health/type-2-diabetes/insulin
https://www.medicalnewstoday.com/info/diabetes/type2diabetes.php
https://www.medicalnewstoday.com/info/diabetes/type2diabetes.php
https://www.medicalnewstoday.com/info/diabetes/type2diabetes.php
https://www.niddk.nih.gov/health-information/diabetes/overview/what-is-diabetes
https://www.medicalnewstoday.com/info/obesity/how-much-should-i-weigh.php
https://www.healthline.com/health/gestational-diabetes
https://www.healthline.com/health/gestational-diabetes
https://www.healthline.com/health/gestational-diabetes
https://www.healthline.com/health/type-2-diabetes/what-is-prediabetes
https://www.medicalnewstoday.com/articles/9152.php
https://www.medicalnewstoday.com/articles/159283.php
https://www.healthline.com/health/type-2-diabetes/diabetes-insipidus
https://www.healthline.com/health/type-2-diabetes/diabetes-insipidus
https://www.healthline.com/health/type-2-diabetes/diabetes-insipidus
https://www.healthline.com/health/type-2-diabetes/diabetes-insipidus
https://www.medicalnewstoday.com/articles/305567.php
https://themedicalbiochemistrypage.org/insulin.php
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hyerglycemia and excess urinary 

excretion of glucose as well as 

hyperlipidemia. Diabetes mellitus is 

characterized by chronic hyperglycemia 

and the potential for 

episodic ketoacidosis. Additional 

symptoms of diabetes mellitus include 

excessive thirst, (polydipsia) glucosuria, 

polyuria, lipemia and hunger 

(polyphagia). There are two primary 

forms of diabetes mellitus, type 1 and 

type 2. Type 1 is defined by the loss of 

insulin production by the pancreas and 

type 2 is defined by loss of peripheral 

responses to insulin. If left untreated 

type 1 diabetes can lead to fatal 

ketoacidosis. Of the two major forms of 

diabetes mellitus, type 2 represents the 

prevalent form of the disease. Indeed, in 

the US type 2 diabetes could easily be 

considered at epidemic proportions [6]. 

Other forms of diabetes include diabetes 

insipidus, brittle diabetes, and bronze 

diabetes. Diabetes insipidus is 

charaterized by the excess output (3–20 

liters per day; normal is less than 3 

liters per day) of dilute urine. There are 

four major classifications of diabetes 

insipidus, each of which is related to the 

primary site/cause of the excess urine 

output. These forms are referred to as 

central, nephrogenic, dipsogenic, and 

gestational. Central diabetes insipidus 

relates to pathologies that affect the 

hypothalamus or the pituitary resulting 

in defects in vasopressin (antidiuretic 

hormone, ADH) synthesis or release. 

Nephrogenic diabetes insipidus result 

from the loss of, or abnormal, responses 

of the kidneys to the actions of 

vasopressin. Dipsogenic diabetes 

insipidus relates to disturbances in the 

hypothalamic control of thirst. 

Gestational diabetes insipidus results 

from excess maternal production of 

prostaglandins or it is due to placental 

synthesis of an enzyme called 

vasopressinase (leucyl cystinyl 

aminopeptidase) that results in 

degradation of vasopressin. Brittle 

diabetes is a sub-type of type 1 diabetes 

that is very difficult to control. It is 

characterized by unexplained 

oscillations between hyperglycemia, 

hypoglycemia and acidosis. Bronze 

diabetes is the term used to describe the 

hyperglycemia that is frequent in 

patients with hemochromatosis. This 

disease is associated with elevated 

bilirubin deposition in the skin resulting 

in the yellowing characteristic of 

jaundice, hence the bronze term [7]. 

Epidemiology of Diabetes Mellitus 

Globally, an estimated 422 million 

adults are living with diabetes, 

according to the latest 2016 data from 

the World Health 

Organization (WHO).  Diabetes 

prevalence is increasing rapidly; 

previous 2013 estimates from the 

International Diabetes Federation put 

the number at 381 million people having 

diabetes.  The number is projected to 

almost double by 2030.  Type 2 

diabetes makes up about 85-90% of all 

cases. Increases in the overall diabetes 

prevalence rates largely reflect an 

increase in risk factors for type 2, 

notably greater longevity and being 

overweight or obese.  

Diabetes mellitus occurs throughout the 

world, but is more common (especially 

type 2) in the more developed 

countries. The greatest increase in 

prevalence is, however, occurring in 

low- and middle-income countries 

including in Asia and Africa, where most 

patients will probably be found by 

2030. The increase in incidence in 

developing countries follows the trend 

of urbanization and lifestyle changes, 

including increasingly sedentary 

lifestyles, less physically demanding 

work and the global nutrition transition, 

marked by increased intake of foods 

that are high energy-dense but nutrient-

poor (often high in sugar and saturated 

fats, sometimes referred to as 

the Western pattern diet). The risk of 

getting type 2 diabetes has been widely 

found to be associated with lower socio-

economic position across countries [8].  

The WHO estimates that diabetes 

resulted in 1.5 million deaths in 2012, 

making it the 8th leading cause of death. 

However another 2.2 million deaths 

worldwide were attributable to high 

blood glucose and the increased risks 

of associated complications (e.g. heart 

disease, stroke, kidney failure), which 

often result in premature death and are 

https://themedicalbiochemistrypage.org/diabetic-ketoacidosis.php
https://themedicalbiochemistrypage.org/peptide-hormones.php#vasopressin
https://themedicalbiochemistrypage.org/peptide-hormones.php#vasopressin
https://themedicalbiochemistrypage.org/peptide-hormones.php#vasopressin
https://themedicalbiochemistrypage.org/renal-transporters.php#cnt
https://themedicalbiochemistrypage.org/hemochromatosis.php
https://en.wikipedia.org/wiki/Diabetes
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/Diabetes_mellitus_type_2
https://en.wikipedia.org/wiki/Diabetes_mellitus_type_2
https://en.wikipedia.org/wiki/Diabetes_mellitus_type_2
https://en.wikipedia.org/wiki/Obesity
https://en.wikipedia.org/wiki/Western_pattern_diet
https://en.wikipedia.org/wiki/Hyperglycemia
https://en.wikipedia.org/wiki/Hyperglycemia
https://en.wikipedia.org/wiki/Hyperglycemia
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often listed as the underlying cause of 

death certificates rather than diabetes.  

Diagnosis of Diabetes 

The following tests are used for the 

diagnosis of diabetes: 

A fasting plasma glucose 

test measures the blood glucose after 

at least 8 hours without eating. This test 

is used to 

detect diabetes or prediabetes. 

An oral glucose tolerance 

test measures the blood sugar at least 

eight hours without eating and two 

hours after drinking a glucose-

containing beverage. This test can be 

used to diagnose diabetes or 

prediabetes. 

In a random plasma glucose test, the 

doctor checks the blood sugar without 

regard to when you ate your last meal. 

This test, along with an assessment of 

symptoms, is used to diagnose diabetes, 

but not prediabetes. 

Positive test results should be 

confirmed by repeating the fasting 

plasma glucose test or the oral glucose 

tolerance test on a different day. When 

first diagnosed with diabetes, the doctor 

may suggest a zinc transporter 8 

autoantibody (ZnT8Ab) test. 

This blood test along with other 

information and test results can help 

determine if a person has type 1 

diabetes and not another type. The goal 

of having the ZnT8Ab test is a prompt 

and accurate diagnosis and that can lead 

to timely treatment [9]. 

Treatment of Diabetes 

Note that medications used to treat type 

2diabetes are typically not used 

in pregnant or breastfeeding women. 

At present the only recommended way 

of controlling diabetes in women who 

are pregnant or breastfeeding is by diet, 

exercise, and insulin therapy. You 

should speak with the health-care 

professional if you are taking these 

medications, when 

considering becoming pregnant, or if 

you have become pregnant while taking 

these medications. 

Medications for type 2 diabetes are 

designed to increase insulin output by 

the pancreas, decrease the amount of 

glucose released from the liver, 

increase the sensitivity (response) of 

cells to insulin, decrease the absorption 

of carbohydrates from the intestine, and 

slow emptying of the stomach, thereby 

delaying nutrient digestion and 

absorption in the small intestine [10]. 

A preferred drug can provide more than 

one benefit (for example, lower blood 

sugar and control cholesterol). Varying 

combinations of medications can 

control diabetes. Not every patient with 

type 2 diabetes will benefit from every 

drug, and not every drug is suitable for 

each patient. 

The medications for type 2 diabetes fall 

into specific classes based upon the way 

they work to achieve control of blood 

sugar. These drug classes include: 

Proper nutrition is essential for all 

people with diabetes. Control of blood 

glucose levels is only one goal of a 

healthy eating plan. A diabetic diet 

helps achieve and maintain a normal 

body weight, while preventing the 

common cardiac and vascular 

complications of diabetes. 

There is no prescribed diet plan for 

diabetes and no single “diabetes diet”. 

Eating plans are tailored to fit each 

individual's needs, schedules, and 

eating habits. Each diabetes diet plan 

must be balanced with the intake of 

insulin and other diabetes medications. 

In general, the principles of a healthy 

diabetes diet are the same for everyone. 

Consumption of various foods in a 

healthy diet includes whole grains, 

fruits, non-fat dairy products, beans, 

lean meats, vegetarian substitutes, 

poultry, or fish. 

People with diabetes may benefit from 

eating small meals throughout the day, 

instead of eating one or two heavy 

meals. No foods are absolutely 

forbidden for people with diabetes. 

Attention to portion control and 

advance meal planning can help people 

with diabetes enjoy the same meals as 

everyone else. 

Glycemic index and glycemic load are 

further considerations in considering a 

meal plan for people with diabetes. 

Foods with low glycemic index and load 

raise blood sugar more slowly than high 

glycemic index/load foods. Glycemic 

index refers to a standardized 

https://www.webmd.com/diabetes/default.htm
https://www.webmd.com/diet/fasting
https://www.webmd.com/webmd/consumer_assets/controlled_content/healthwise/medicaltest/blood_glucose_medicaltest_hw8252.xml
https://www.webmd.com/diabetes/diabetes-health-check/default.htm
https://www.webmd.com/diabetes/type-2-diabetes-guide/what-is-prediabetes
https://www.webmd.com/webmd/consumer_assets/controlled_content/healthwise/medicaltest/oral_glucose_tolerance_test_medicaltest_hw44896.xml
https://www.webmd.com/webmd/consumer_assets/controlled_content/healthwise/medicaltest/oral_glucose_tolerance_test_medicaltest_hw44896.xml
https://www.webmd.com/webmd/consumer_assets/controlled_content/healthwise/medicaltest/oral_glucose_tolerance_test_medicaltest_hw44896.xml
https://www.webmd.com/diabetes/daily-control-19/treat/slideshow-blood-sugar-swings
https://www.webmd.com/heart/anatomy-picture-of-blood
https://diabetes.webmd.com/guide/diabetes-overview-facts
https://diabetes.webmd.com/guide/diabetes-overview-facts
https://diabetes.webmd.com/guide/diabetes-overview-facts
https://www.medicinenet.com/pregnancy/article.htm
https://www.medicinenet.com/breastfeeding/article.htm
https://www.medicinenet.com/diet_and_nutrition_quiz/quiz.htm
https://www.medicinenet.com/trying_to_conceive/article.htm
https://www.medicinenet.com/liver_anatomy_and_function/article.htm
https://www.medicinenet.com/the_digestion_process_organs_and_functions/article.htm
https://www.medicinenet.com/cholesterol_management/article.htm
https://www.medicinenet.com/diet_and_nutrition_quiz/quiz.htm
https://www.medicinenet.com/diabetic_diet/article.htm
https://www.medicinenet.com/vegetarian_diet_pictures_slideshow/article.htm
https://www.medicinenet.com/healthy_eating_pictures_slideshow_portion_control/article.htm
https://www.medicinenet.com/high_and_low_glycemic_index_foods/article.htm
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measurement, while glycemic load takes 

a typical portion size into account. 

Meal timing and amount of insulin 

administration are considerations when 

planning a diet for people with type 1 

diabetes. 

Weight reduction and exercise 

Weight reduction and exercise are 

important treatments for type 2 

diabetes. Weight reduction and exercise 

increase the body's sensitivity to 

insulin, thus helping to control blood 

sugar elevations. 

Metformin 

Metformin is a biguanide drug that 

increases the sensitivity of the body’s 

cells to insulin. It also decreases the 

amount of glucose produced by the 

liver.. In 1994, the FDA approved the 

use of the biguanide called metformin 

(Glucophage) for the treatment of type 2 

diabetes. Today, this is still typically the 

first drug prescribed for type 2 diabetes. 

In addition, metformin tends to 

suppress appetite, which may benefit 

people whoare overweight. Metformin 

often does not reduce blood glucose 

enough on its own and may be given 

with other medications such as other 

oral drugs or insulin. Possible side 

effects of metformin 

include nausea and diarrhea. These 

usually resolve over time. 

Sulfonylureas 

Medications that increase insulin output 

by the pancreas belong to the class of 

drugs called sulfonylureas. Older 

generations of these drugs 

include chlorpropamide (Diabinese) 

and tolbutamide were abandoned due to 

association with higher risk of 

cardiovascular events. The newer 

sulfonylurea drugs 

include glyburide (DiaBeta), glipizide (

Glucotrol), and glimepiride (Amaryl). 

These drugs rapidly lower blood sugar, 

but can cause abnormally low blood 

sugar (called hypoglycemia). In 

addition, sulfonylureas contain sulfa 

and should be avoided by those who 

are allergic to sulfa. Weight gain is a 

possible side effect of the sulfonylurea 

drugs. 

Meglitinides 

Like the sulfonylureas, meglitinides is a 

class of drugs that work by promoting 

insulin secretion from the pancreas. 

Unlike the sulfonylureas, which last 

longer in the 

body, repaglinide (Prandin) 

and nateglinide (Starlix) are very short 

acting, with peak effects within one 

hour. For this reason, they are given up 

to three times a day just before meals. 

Since these drugs increase circulating 

insulin levels they may cause 

hypoglycemia. Weight gain is also a 

possible side effect. 

Thiazolidinediones 

Thiazolidinedione drugs lower blood 

glucose by increasing the sensitivity of 

the cells to insulin (improving target cell 

response to insulin). Examples 

include pioglitazone (Actos) 

and rosiglitazone (Avandia). These 

drugs have been linked to serious side 

effects like an increased risk of heart 

failure and bone fractures. Weight gain 

is another possible side effect. These 

medications are not usually given as a 

first-line treatment but may be helpful 

for some people. 

Alpha-glucosidase inhibitors 

Drugs of this class decrease the 

absorption of carbohydrates from the 

intestine. Before being absorbed into the 

bloodstream, enzymes in the small 

intestine must break down 

carbohydrates into smaller sugar 

particles, such as glucose. One of the 

enzymes involved in breaking down 

carbohydrates is called alpha-

glucosidase. By inhibiting this enzyme, 

carbohydrates are not broken down as 

efficiently, and glucose absorption is 

delayed. The alpha-glucosidase 

inhibitors available in the U.S. 

are acarbose (Precose) 

and miglitol (Lexicomp). These drugs 

have gastrointestinal side effects such 

as abdominal pain, dairrhea, and gas. 

SGLT2 inhibitors 

These are a relatively new class of drugs 

used to treat type 2 diabetes. They are 

oral medications that work by blocking 

the kidneys' reabsorption of glucose, 

leading to increased glucose excretion 

and reduction of blood sugar levels. The 

US FDA approved the SGLT2 

inhibitors canagliflozin (Invokana) in 

March 201 and dapagliflozin (Farxiga) 

in January 2014. Side effects are similar 

https://www.medicinenet.com/metformin/article.htm
https://www.medicinenet.com/metformin/article.htm
https://www.medicinenet.com/obesity_weight_loss/article.htm
https://www.medicinenet.com/drugs_what_you_should_know_about_your_drugs/article.htm
https://www.medicinenet.com/nausea_and_vomiting/article.htm
https://www.medicinenet.com/diarrhea/article.htm
https://www.medicinenet.com/chlorpropamide/article.htm
https://www.medicinenet.com/chlorpropamide/article.htm
https://www.medicinenet.com/glyburide/article.htm
https://www.medicinenet.com/glipizide/article.htm
https://www.medicinenet.com/glipizide/article.htm
https://www.medicinenet.com/glimepiride/article.htm
https://www.medicinenet.com/glimepiride/article.htm
https://www.medicinenet.com/hypoglycemia/article.htm
https://www.medicinenet.com/hypoglycemia/article.htm
https://www.medicinenet.com/hypoglycemia/article.htm
https://www.medicinenet.com/hypoglycemia/article.htm
https://www.medicinenet.com/allergy/article.htm
https://www.medicinenet.com/weight_gain/symptoms.htm
https://www.medicinenet.com/repaglinide/article.htm
https://www.medicinenet.com/repaglinide/article.htm
https://www.medicinenet.com/nateglinide/article.htm
https://www.medicinenet.com/nateglinide/article.htm
https://www.medicinenet.com/pioglitazone/article.htm
https://www.medicinenet.com/pioglitazone/article.htm
https://www.medicinenet.com/rosiglitazone/article.htm
https://www.medicinenet.com/rosiglitazone/article.htm
https://www.medicinenet.com/heart_failure/article.htm
https://www.medicinenet.com/heart_failure/article.htm
https://www.medicinenet.com/heart_failure/article.htm
https://www.medicinenet.com/broken_bone_types_of_bone_fractures/article.htm
https://www.medicinenet.com/acarbose/article.htm
https://www.medicinenet.com/acarbose/article.htm
https://www.medicinenet.com/miglitol/article.htm
https://www.medicinenet.com/abdominal_pain_causes_remedies_treatment/article.htm
https://www.medicinenet.com/intestinal_gas_belching_bloating_flatulence/article.htm
https://www.medicinenet.com/sglt2_inhibitors_type_2_diabetes_drug_class/article.htm
https://www.medicinenet.com/sglt2_inhibitors_type_2_diabetes_drug_class/article.htm
https://www.medicinenet.com/sglt2_inhibitors_type_2_diabetes_drug_class/article.htm
https://www.medicinenet.com/canagliflozin/article.htm
https://www.medicinenet.com/canagliflozin/article.htm
https://www.medicinenet.com/dapagliflozin/article.htm
https://www.medicinenet.com/dapagliflozin/article.htm
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for these drugs and include 

vaginal yeast infection and urinary 

tract infection. Each of these drugs has 

been used as a single therapy and in 

combination with other drugs such as 

metformin, sulfonylurea, pioglitazone, 

and insulin. 

DPP-4 inhibitors 

Incretin is a natural hormone that tells 

the body to release insulin after eating. 

An enzyme called dipeptidyl peptidase-

4 (DPP-4) removes incretin from your 

body. Stopping (inhibiting) DPP-4 helps 

the incretin that is in the body to stay 

there longer. This triggers insulin to be 

released, which lowers blood sugar. In 

2006, the FDA approved the first drug in 

this class called sitagliptin (Januvia). 

Other members of this drug class are 

saxagliptin 

(Onglyza), linagliptin (Tradjenta), and 

alogliptin (Nusina). Side effects of the 

DPP-4 inhibitors include symptoms of 

respirtaory and urinary tract infections. 

They are not associated with weight 

gain. 

GLP-1 receptor agonists 

GLP-1 (glucagon-like peptide-1) is an 

incretin, a hormone that signals the 

body to release insulin after eating. A 

GLP-1 agonist drug works in a similar 

manner to DPP-4 inhibitors, by 

stimulating action of the incretin GLP-1. 

GLP-1 agonists are also known as 

incretin mimetics. Their effects are 

stronger than those of the DPP-4 

inhibitors [4] [5]. 

Exenatide (Byetta) was the first drug of 

the GLP-1 agonist group. It originated 

from an interesting source, the saliva of 

the Gila monster. Scientists observed 

that this small lizard could go a long 

time without eating. They discovered a 

substance in its saliva that slowed 

stomach emptying, thus making the 

lizard feel fuller for a longer time. This 

substance resembled the hormone GLP-

1. Other drugs in this class have since 

been developed. They 

include liraglutide (Victoza), long-

acting exenatide (Bydureon), albiglutide 

(Tanzeum), and dulaglutide (Trulicity). 

These drugs slow stomach emptying and 

slows the release of glucose from the 

liver, thereby regulating delivery of 

nutrients to the intestine for absorption. 

They may also work in the brain to 

regulate hunger and are therefore 

associated with weight loss. GLP-1 

receptor agonists are often associated 

with some weight loss. This class of 

medications is not used alone but rather 

in combination with other drugs. 

Possible side effects 

include nausea and an increased risk 

of pancreatitis. 

Pramlintide (Symlin) 

Pramlintide (Symlin) was the first in a 

class of injectable, anti-hyperglycemic 

medications for use in addition to 

insulin for type 1 diabetes or type 2 

diabetes. Pramlintide is a synthetic 

analog of human amylin, a naturally 

occurring hormone made by the 

pancreas to help control glucose after 

meals. Similar to insulin, amylin is 

absent or deficient in person with 

diabetes. 

Pramlintide used with insulin reduces 

post-meal blood sugar peaks, reduces 

glucose fluctuations throughout the day, 

enhances satiety (the sensation of 

fullness) leading to potential weight 

loss, and lowers mealtime insulin 

requirements. 

Pramlintide is administered by injection 

just prior to meals (three times each 

day) for type 1 diabetes as an additional 

treatment to mealtime insulin therapy 

for those failing to achieve desired 

glucose control despite optimal insulin 

therapy and type 2 diabetes as an 

additional treatment to mealtime insulin 

therapy for those failing to achieve 

desired glucose control with optimal 

insulin therapy [9]. 

Pramlintide with insulin has been 

associated with an increased risk of 

insulin-induced severe hypoglycemia, 

particularly in type 1 diabetes. This 

severe hypoglycemia occurs within 3 

hours of injecting pramlintide. Nausea is 

another possible side effect. 

Combination medications for type 2 

diabetes 

Glyburide/metformin (Glucovance), ros

iglitazone/metformin (Avandamet), gli

pizide/metformin (Metaglip), 

pioglitazone/metformin (Actoplusmet), 

and metformin/sitagliptin (Janumet) are 

five examples of combination pills on 

the market to treat type 2 diabetes. 

https://www.medicinenet.com/yeast_infection_in_women_and_men/article.htm
https://www.medicinenet.com/urinary_tract_infection/article.htm
https://www.medicinenet.com/urinary_tract_infection/article.htm
https://www.medicinenet.com/urinary_tract_infection/article.htm
https://www.medicinenet.com/sitagliptin/article.htm
https://www.medicinenet.com/sitagliptin/article.htm
https://www.medicinenet.com/linagliptin/article.htm
https://www.medicinenet.com/linagliptin/article.htm
https://www.medicinenet.com/urinary_tract_infection/article.htm
https://www.medicinenet.com/exenatide/article.htm
https://www.medicinenet.com/exenatide/article.htm
https://www.medicinenet.com/liraglutide/article.htm
https://www.medicinenet.com/liraglutide/article.htm
https://www.medicinenet.com/trulicity_dulaglutide/article.htm
https://www.medicinenet.com/trulicity_dulaglutide/article.htm
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https://www.medicinenet.com/weight_loss/symptoms.htm
https://www.medicinenet.com/nausea/symptoms.htm
https://www.medicinenet.com/pancreatitis/article.htm
https://www.medicinenet.com/pramlintide/article.htm
https://www.medicinenet.com/pramlintide/article.htm
https://www.medicinenet.com/glyburidemetformin_tablets-oral/article.htm
https://www.medicinenet.com/glyburidemetformin_tablets-oral/article.htm
https://www.medicinenet.com/rosiglitazonemetformin-oral/article.htm
https://www.medicinenet.com/rosiglitazonemetformin-oral/article.htm
https://www.medicinenet.com/rosiglitazonemetformin-oral/article.htm
https://www.medicinenet.com/rosiglitazonemetformin-oral/article.htm
https://www.medicinenet.com/glipizidemetformin-oral/article.htm
https://www.medicinenet.com/glipizidemetformin-oral/article.htm
https://www.medicinenet.com/glipizidemetformin-oral/article.htm
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There are many, many more 

combination pills available. 

These combination drugs carry the 

benefit of taking fewer pills, which 

hopefully improves compliance [3]. 

While they work well, most health-care 

professionals initiate individual 

medications to optimize dosing, before 

switching to a combination pill once the 

patient has been stable on individual 

medications for a while. 

Treatment of diabetes with insulin 

Insulin remains the mainstay of 

treatment for patients with type 1 

diabetes. Insulin is also important 

therapy for type 2 diabetes when blood 

glucose levels cannot be controlled by 

diet, weight loss, exercise, and oral 

medications. 

Ideally, insulin should be administered 

in a manner that mimics the natural 

pattern of insulin secretion by a healthy 

pancreas. However, the complex pattern 

of natural insulin secretion is difficult to 

duplicate. Still, adequate blood glucose 

control can be achieved with careful 

attention to diet, regular exercise, home 

blood glucose monitoring, and multiple 

insulin injections throughout the day.. 

Various formulations of insulin differ in 

the pharmacokinetics, i.e., the amount 

of time until they begin to work and the 

duration of their action after injection. 

These different insulins allow for more 

tailored regimens to optimize blood 

sugar control. The types of 

insulin currently available are: 

Rapid-acting insulin begins to take 

effect 5 minutes after administration. 

Peak effect occurs in about 1 hour, and 

the effect lasts for 2 to 4 hours. 

Examples are insulin lispro, insulin 

aspart, and insulin glulisine. 

Regular insulin takes effect within 30 

minutes, peaks at 2 to 3 hours after 

injection, and lasts 3 to 6 hours total. 

Intermediate-acting insulin typically 

begins to lower blood glucose about 2 to 

4 hours after injection, peaks 4 to 12 

hours later, and lasts about 12 to 18 

hours. 

Long-acting insulin takes effect within 6 

to 10 hours. It is usually lasts for 20 to 

24 hours. The long-acting insulin 

analogues include glargine and detemir. 

They lower glucose levels fairly evenly 

over a 24-hour period (without major 

peaks or troughs). 

CONCLUSION 

Diabetes is a condition that impairs the 

body's ability to process blood glucose, 

otherwise known as blood sugar. In the 

United States, the estimated number of 

people over 18 years of age with 

diagnosed and 

undiagnosed diabetes is 30.2 million. 

The figure represents between 27.9 and 

32.7 percent of the population. Without 

ongoing, careful management, diabetes 

can lead to a build up of sugars in the 

blood, which can increase the risk of 

dangerous complications, 

including stroke and heart disease. 

Different kinds of diabetes can occur, 

and managing the condition depends on 

the type. Not all forms of diabetes stem 

from a person being overweight or 

leading an inactive lifestyle. In fact, 

some are present from childhood. 
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