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FOREWORD 

THE SILENT EPIDEMIC:  
UNDERSTANDING METABOLIC DISEASES 

 
 
 
In a world increasingly defined by convenience and instant gratification, a 
silent epidemic has taken hold. Metabolic diseases, once considered 
maladies of the elderly, now plague individuals across all age groups and 
socioeconomic strata. This insidious threat, fueled by poor dietary choices, 
sedentary lifestyles, and a complex interplay of genetic predispositions, 
manifests in a myriad of ways, from the persistent fatigue of insulin 
resistance to the debilitating complications of type 2 diabetes. 'The Silent 
Epidemic' seeks to illuminate the intricate workings of metabolic disorders, 
providing readers with a comprehensive understanding of their causes, 
symptoms, and most importantly, their prevention and management. This 
book delves beyond the superficial understanding of simple weight 
management, exploring the complex interplay of hormones, enzymes, and 
cellular processes that drive metabolic dysfunction. It serves as a vital 
resource for individuals seeking to empower themselves with the 
knowledge needed to navigate this complex landscape, empowering them 
to make informed choices that safeguard their health and well-being. By 
demystifying the intricate world of metabolic diseases, 'The Silent 
Epidemic' empowers its readers to become active participants in their own 
health journey, equipping them with the tools to combat this growing 
threat and reclaim their vitality. 

Yours Faithfully, 
 

 
Prof. E.K. Nwangwa (Formal Dean of College of Health Sciences)  
(MBBS, M.Sc., Ph.D, FMCFM) 
Consultant Family Physician and Professor of Human Physiology. 



ABSTRACT 
 
 
 
Purpose/Objectives: Metabolic diseases, such as obesity, type 2 diabetes, 
and cardiovascular disease, are a growing global health concern. Despite 
their prevalence and impact, they often remain undiagnosed and untreated. 
This book aims to shed light on the silent epidemic of metabolic diseases, 
exploring their causes, consequences, and potential interventions. 
Methodology: A comprehensive search was conducted using PubMed, 
MEDLINE, and Google Scholar to gather data on metabolic diseases. Key 
terms included 'metabolic diseases,' 'obesity,' 'type 2 diabetes,' 
'cardiovascular disease,' and 'silent epidemic. A combination of case 
studies, and interviews with experts in the field was also utilized to 
provide a well-rounded perspective on metabolic diseases. Key Findings: 
Increased Prevalence: Metabolic diseases have become widespread, 
affecting a significant portion of the population globally;; Silent Nature: 
These diseases often progress without noticeable symptoms, leading to 
delayed diagnosis and treatment; Underlying Causes: Lifestyle factors 
(e.g., poor diet, physical inactivity), genetics, and environmental exposures 
contribute to the development of metabolic diseases; Health Consequences: 
Metabolic diseases can lead to severe complications, including heart 
disease, stroke, kidney failure, and blindness; Economic Burden: 
Metabolic diseases impose a substantial economic burden on healthcare 
systems and society. Limitations: While the book provides a wealth of 
information on metabolic diseases, it may be overwhelming for readers 
without a background in biology or medicine. Additionally, the book 
focuses primarily on the Western world, and readers may find that the 
information is less applicable to other regions with different dietary and 
lifestyle habits. Impact: The Silent Epidermic has the potential to 
significantly impact the way we view and treat metabolic diseases. Hence, 
this book highlights the urgent need for increased awareness, screening, 
and early intervention for metabolic diseases. It provides a foundation for 
further research and policy initiatives aimed at combating this silent 
epidemic. Contribution to Research: This book provides an up-to-date 
overview of the prevalence, causes, and consequences of metabolic 
diseases. It emphasizes the importance of early detection and treatment to 
prevent complications and improve outcomes. It also identifies potential 
areas for future research on the prevention and management of metabolic 
diseases. Contribution to Practice: This book raises awareness among 
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healthcare professionals and the public about the silent nature of metabolic 
diseases. It also encourages proactive screening and monitoring for at-risk 
individuals as well as Provides guidance for developing effective 
interventions to address lifestyle factors and other modifiable risk factors. 

In conclusion, 'The Silent Epidemic' is a valuable resource for researchers, 
healthcare professionals, and individuals affected by metabolic diseases. It 
provides a comprehensive overview of these conditions and highlights the 
importance of early detection, effective management, and ongoing 
research. By raising awareness and promoting a better understanding of 
metabolic diseases, we can work towards reducing their burden and 
improving the lives of those affected. 

 

 

 





INTRODUCTION 
 
 
 
Metabolic diseases, also known as metabolic disorders, are a category of 
disorders that affect the metabolism of an individual. The metabolism is 
the set of chemical reactions that take place in the body to convert food 
into energy and nutrients that are essential for the proper functioning of the 
body. Metabolic diseases occur when there is an abnormality in these 
chemical reactions, leading to a disruption in the metabolism. They can be 
caused by various factors, including genetic, lifestyle, and environmental 
factors, and can lead to serious complications if left untreated. The 
symptoms of metabolic diseases vary depending on the type and severity 
of the condition. Some common symptoms include fatigue, weight gain or 
loss, frequent urination, excessive hunger or thirst, and blurred vision. If 
left untreated, metabolic diseases can lead to serious complications, 
including heart disease, nerve damage, and kidney failure. There are 
various types of metabolic diseases, each with its own specific causes, 
symptoms, and treatments. One of the most common types is diabetes, 
which is characterized by high levels of glucose in the blood due to 
problems with insulin production or its effectiveness. Other types include 
obesity, metabolic syndrome, and inherited metabolic disorders. Let's take 
a closer look at these types of metabolic diseases. 
 
Diabetes is a chronic metabolic disorder that affects millions of people 
worldwide. It is caused by a deficiency in insulin, a hormone produced by 
the pancreas that regulates blood sugar levels. In type 1 diabetes, the 
body's immune system attacks and destroys the cells in the pancreas that 
produce insulin, leading to a complete deficiency in insulin. On the other 
hand, type 2 diabetes is caused by a combination of genetic and lifestyle 
factors, such as obesity, poor diet, and lack of physical activity. In this 
type, the body either does not produce enough insulin or is resistant to its 
effects. 

Obesity is another major metabolic disease that is characterized by 
excessive fat accumulation in the body. It occurs when the calorie intake 
exceeds the amount of energy expended by the body, leading to a buildup 
of fat. This can be caused by various factors, such as genetics, unhealthy 
eating habits, and lack of physical activity. Obesity is associated with an 
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increased risk of other metabolic diseases, such as type 2 diabetes, heart 
disease, and stroke. 

Metabolic syndrome is a cluster of risk factors that increase the risk of 
developing heart disease, stroke, and type 2 diabetes. These risk factors 
include high blood pressure, high blood sugar levels, excess body fat 
around the waist, and abnormal cholesterol levels. These diseases are often 
referred to as a 'silent epidemic' because they can develop without any 
noticeable symptoms, and many people are unaware they have them until 
they experience a serious health event. Metabolic syndrome is closely 
linked to obesity and is often seen in individuals who are overweight or 
obese. It is also associated with a sedentary lifestyle, poor diet, and genetic 
factors. Other types of metabolic diseases include lipid disorders, such as 
high cholesterol and high triglycerides, and thyroid disorders, such as 
hypothyroidism and hyperthyroidism.  

Classifications of Metabolic diseases 

Metabolic diseases can be classified into two broad categories 

1. Inherited Metabolic Disorders  

Inherited metabolic disorders (IMDs) are a group of rare genetic disorders 
that affect the metabolism of individuals. These disorders result from 
defects in the genes responsible for creating enzymes or other proteins 
involved in metabolism. IMDs can manifest in various ways, and they can 
cause a wide range of symptoms, including developmental delays, 
seizures, and organ dysfunction. The prevalence of IMDs can vary in 
different populations, and some disorders are more common in certain 
ethnicities. It is estimated that one in every 2,500 to 5,000 children is born 
with an IMD. Examples of inherited metabolic disorders include 
phenylketonuria (PKU), which affects the body's ability to process the 
amino acid phenylalanine, and Tay-Sachs disease, which prevents the 
breakdown of fatty substances in the brain, causing progressive loss of 
motor skills, vision, and mental function. Gaucher disease is a rare genetic 
disorder that affects the body's metabolism. It is caused by a deficiency of 
an enzyme called glucocerebrosidase, which leads to a buildup of a fatty 
substance called glucocerebroside in cells and tissues throughout the body. 
Symptoms of Gaucher disease can vary widely, but may include enlarged 
liver and spleen, bone pain, anemia, and easy bruising. 
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The symptoms and severity of IMDs can vary depending on the specific 
disorder and the individual's genetic makeup. In most cases, IMDs are 
inherited in an autosomal recessive manner, meaning that the individual 
must inherit two copies of the mutated gene from both parents to develop 
the disorder. However, other modes of inheritance, such as X-linked 
recessive or dominant inheritance, can also occur. The diagnosis of IMDs 
can be challenging, as they can present with overlapping symptoms and 
have a wide range of severity. In many cases, IMDs are diagnosed through 
newborn screening programs, which test for specific conditions soon after 
birth. Other diagnostic methods include genetic testing, blood and urine 
tests, and imaging studies. 

2. Acquired Metabolic Disorders  

Acquired metabolic disorders refer to a group of medical conditions that 
develop due to environmental factors, lifestyle choices, or medication use. 
Unlike inherited metabolic disorders, acquired metabolic disorders are not 
caused by genetic mutations. These disorders affect the way the body 
processes and uses nutrients, leading to imbalances in the body's metabolism. 
There are various types of acquired metabolic disorders, each with unique 
causes, symptoms, and treatment options. Some common examples 
include diabetes mellitus, hyperthyroidism, and liver or kidney diseases. 
These disorders can affect individuals of any age, ethnicity, or gender, and 
their prevalence is increasing globally. One of the primary causes of 
acquired metabolic disorders is a diet high in processed foods, unhealthy 
fats, and added sugars. These unhealthy dietary patterns can lead to 
obesity, which is a significant risk factor for developing metabolic 
disorders. Additionally, physical inactivity, smoking, and excessive 
alcohol consumption can also contribute to the development of acquired 
metabolic disorders. The symptoms of acquired metabolic disorders vary 
depending on the specific disorder and its severity. However, some 
common symptoms include weight gain or loss, fatigue, increased thirst 
and urination, changes in appetite, weakness, and changes in body 
temperature. If left untreated, these disorders can lead to serious health 
complications such as heart disease, stroke, and kidney failure. 

Importance of understanding metabolic diseases 

Understanding metabolic diseases is crucial for managing and improving 
overall health and well-being. One of the main reasons why understanding 
metabolic diseases is important is because they have become increasingly 
prevalent in today's society. According to the World Health Organization 
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(WHO), noncommunicable diseases (NCDs), which include metabolic 
diseases, are responsible for 71% of all deaths globally. Furthermore, the 
WHO estimates that by 2040, NCDs will account for 60% of all deaths, 
with metabolic diseases being a major contributor. These statistics 
highlight the urgent need to understand metabolic diseases and their 
impact on overall health. In addition to the high mortality rate associated 
with metabolic diseases, they can also significantly impact an individual's 
quality of life. These conditions can lead to a range of health 
complications, including cardiovascular disease, kidney disease, nerve 
damage, and vision problems. Furthermore, the treatment of metabolic 
diseases often requires significant lifestyle changes, such as adopting a 
healthy diet and engaging in regular physical activity. Without proper 
understanding and management, these conditions can greatly impact an 
individual's physical, emotional, and social well-being. 

Understanding metabolic diseases is also crucial for early detection and 
prevention. Many metabolic diseases, such as diabetes and high 
cholesterol, often have no noticeable symptoms in the early stages. 
However, through regular monitoring and screening, these conditions can 
be detected early on, allowing for timely interventions and prevention of 
further complications. By tracking and managing metabolic diseases, 
individuals can also reduce their risk of developing other related 
conditions, such as heart disease and stroke. Furthermore, understanding 
metabolic diseases can also have a significant impact on healthcare 
systems and economies. With the rise of metabolic diseases, there has 
been a significant increase in healthcare costs, as well as loss of 
productivity and income due to disability and premature death. By 
understanding and effectively managing metabolic diseases, individuals 
can reduce their healthcare costs and improve their ability to work and 
contribute to the economy. 

 In summary, Metabolic diseases are a growing public health concern, but 
with increased awareness and understanding, individuals can take steps to 
protect their metabolic health. This book provides a comprehensive 
overview of metabolic diseases, their causes, and the strategies for 
prevention and management. By adopting a healthy lifestyle, managing 
stress, and seeking appropriate medical care, individuals can reduce their 
risk of developing metabolic diseases and enjoy a healthier, more fulfilling 
life. 

 



CHAPTER 1 

METABOLIC DISEASES AND METABOLISM 
 
 
 
Metabolic diseases are a group of disorders that affect the normal 
metabolic processes in the body. Metabolism refers to the complex 
biochemical processes that occur within a living organism in order to 
maintain life. It involves a series of chemical reactions that break down 
nutrients to produce energy and the building blocks for proteins, lipids, 
nucleic acids, and other molecules necessary for growth, reproduction, and 
repair. 

Metabolism can be divided into two categories: catabolism and anabolism. 
Catabolism is the process of breaking down complex molecules into 
simpler ones, releasing energy in the process. Anabolism, on the other 
hand, is the process of synthesizing complex molecules from simpler ones, 
requiring energy input. 

Metabolic diseases can result from genetic mutations, infections, or 
environmental factors that disrupt the normal metabolic processes. These 
diseases can affect various aspects of metabolism, including the breakdown 
and synthesis of carbohydrates, lipids, proteins, and nucleic acids. Some 
common examples of metabolic diseases include: 

A. Diabetes 

Diabetes is a medical condition that affects the body's ability to regulate 
blood sugar levels. The word "diabetes" comes from the Greek word 
"diabētēs" which means "to pass through" or "to siphon". This is because 
one of the main symptoms of diabetes is excessive urination as the body 
tries to get rid of the excess sugar in the blood. The term "diabetes" was 
first coined by the Greek physician Aretaeus of Cappadocia in the 1st 
century AD. Today, diabetes is a chronic disease that affects millions of 
people worldwide and requires careful management to prevent serious 
health complications. There are two types of diabetes: 
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1. Diabetes Insipidus 

Diabetes Insipidus is rare disorder not related to blood sugar levels. It is a 
condition Caused by a deficiency of antidiuretic hormone (ADH) or 
impaired response of the kidney to ADH. They are of two main types: 

 Central diabetes insipidus: Central diabetes insipidus is a type of 
diabetes that occurs when the body does not produce enough of a 
specific hormone called vasopressin, also known as antidiuretic 
hormone (ADH). This hormone is responsible for controlling the 
amount of water reabsorbed by the kidneys, which in turn affects 
the amount of urine produced. Without enough ADH, the kidneys 
can't properly reabsorb water, leading to excessive thirst and 
production of large amounts of dilute urine. This type of diabetes is 
not related to blood sugar levels like type 1 or type 2 diabetes, but 
rather affects the body's ability to regulate water balance. 
Treatment for central diabetes insipidus typically involves taking 
synthetic ADH or medications to stimulate ADH production, as 
well as closely monitoring fluid intake and urine output to prevent 
dehydration and electrolyte imbalances. 

 Nephrogenic diabetes insipidus: Nephrogenic diabetes insipidus 
is a subtype of diabetes insipidus, a condition that affects the body's 
ability to regulate fluid levels. In nephrogenic diabetes insipidus, 
the kidneys are unable to respond to a hormone called antidiuretic 
hormone (ADH) or vasopressin, which is responsible for signaling 
the kidneys to reabsorb water back into the body. This leads to 
excessive urination and an increased risk of dehydration. The 
condition can be caused by genetics, certain medications, or other 
underlying health conditions. It is important for people with 
nephrogenic diabetes insipidus to closely monitor their blood sugar 
levels and stay hydrated to maintain their overall health. 

 
Symptoms of Diabetes Insipidus 
* Excessive thirst (Polydipsia) 
* Frequent urination (Polyuria)- pale and clear urine 
* Dry mouth 
* Fatigue 
* Headaches 
* Constipation 
 
Treatment of Diabetes Insipidus: 
The treatment of diabetes insipididus depends on the type. For example; 
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Central diabetes insipidus: ADH replacement therapy 
Nephrogenic diabetes insipidus: Diuretics to reduce urine output 

2. Diabetes Mellitus 

The word 'Diabetes' is derived from the Greek word 'diabainein', which 
means 'to pass through' or 'to siphon' as earlier explained. This refers to the 
excessive urination often experienced by people with diabetes. The term 
'mellitus' was added to distinguish the condition from another type of 
diabetes known as 'insipidus'. 'Mellitus' comes from the Latin word 'mel' 
meaning 'honey', a reference to the sweet taste of urine in individuals with 
diabetes. Therefore, diabetes mellitus is a chronic metabolic disease that is 
characterized by high levels of glucose in the blood and urine with 
excessive urination. It is caused by insulin resistance or deficiency. This 
means that, It occurs when the body either does not produce enough 
insulin or cannot effectively use the insulin it produces. There are two 
main types of diabetes mellitus: type 1 and type 2.  

 Type 1 diabetes, also called Insulin Dependent Diabetes (IDD) is 
an autoimmune disease where the body's immune system attacks 
and destroys the insulin-producing cells in the pancreas. This 
results in a complete lack of insulin and requires lifelong insulin 
therapy. Type 1 diabetes occurs mostly in children 

 Type 2 diabetes, also known as Non-Insulin Dependent Diabetes 
(NIDD), is a progressive disease where the body becomes resistant 
to the effects of insulin or does not produce enough insulin to 
maintain normal blood sugar levels. It is often associated with 
lifestyle factors such as obesity and physical inactivity.  

 Gestational diabetes (GD): This type of diabetes occurs during 
pregnancy where the body is unable to produce enough insulin to 
regulate blood sugar levels and usually resolves after delivery. 
Notably, it occurs in women pregnant who did not previously have 
diabetes. However, it can increase the risk of developing type 2 
diabetes later in life. This is due to a hormone called human 
placental lactogen (HPL) that is produced by the placenta. HPL can 
interfere with the body's ability to use insulin effectively, resulting 
in high blood sugar levels. This is why it is important for pregnant 
women to closely monitor their blood sugar levels and follow a 
personalized meal plan and exercise regimen as recommended. It 
occurs after 28 weeks of pregnancy. Moreover, the main function 
of human placental lactogen in a fetus is to promote the growth and 
development of the fetus. It also helps to regulate the mother's 



Chapter 1 
 

8

metabolism, ensuring that enough nutrients are provided to support 
the growing fetus. Additionally, human placental lactogen helps to 
increase the amount of glucose available for the fetus, which is 
crucial for its development. Maintaining adequate levels of human 
placental lactogen is essential for the health and well-being of both 
the mother and the fetus during pregnancy. Despite, HPL good 
functions in fetus, it could also inhibit the action of the mother’s 
insulin, thus resulting to relative lack of insulin or insulin resistance 
which could further results to high blood sugar level (hyperglycemia) 
and high urine sugar level (glucosuria). It is estimated that 2-10% 
of pregnant women develop gestational diabetes. If left unmanaged, 
it can lead to serious health issues such as: 

 
Preeclampsia: Preeclampsia is a serious medical condition that affects 
pregnant women, usually occurring after the 20th week of pregnancy. It is 
characterized by high blood pressure and protein in the urine, and if left 
untreated, can lead to serious complications for both the mother and baby. 
The exact cause of preeclampsia is still unknown, but it is believed to be 
related to problems with the blood vessels in the placenta. This can lead to 
reduced blood flow to the placenta, which can cause the mother's blood 
pressure to rise. Other risk factors for developing preeclampsia include a 
history of high blood pressure, diabetes, or kidney disease. 

Symptoms of preeclampsia may include swelling of the hands and face, 
sudden weight gain, headaches, and changes in vision. If you experience 
any of these symptoms, it is important to talk to your doctor immediately. 
Preeclampsia can have serious consequences for both the mother and 
baby. In severe cases, it can lead to eclampsia, a life-threatening condition 
that can cause seizures, coma, or even death. It can also cause 
complications such as premature birth, placental abruption (a condition 
that occurs during pregnancy where the placenta detaches from the inner 
wall of the uterus before delivery), and low birth weight for the baby. To 
diagnose preeclampsia, blood pressure is usually monitor and urine and 
blood tests may also be performed to check for protein and other signs of 
preeclampsia.  

Preterm birth: Preterm birth, also known as premature birth, is when a 
baby is born before the 37th week of pregnancy. It is a significant health 
concern globally, as it is the leading cause of newborn deaths and the 
second leading cause of death in children under the age of 5. In the United 
States, approximately 1 in 10 babies are born prematurely. There are 
various factors that can contribute to preterm birth, including previous 
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preterm births, multiple pregnancies, infections, chronic conditions such as 
diabetes and high blood pressure, and lifestyle factors like smoking and 
drug use. It is essential for pregnant individuals to receive proper prenatal 
care to identify and address these risk factors. In addition to the medical 
risks associated with preterm birth, there are also long-term health effects 
for the baby. These can include developmental delays, respiratory issues, 
and neurological disabilities. Therefore, it is crucial for pregnant 
individuals to take steps to prevent preterm birth and manage their health 
during pregnancy. One effective method for reducing the likelihood of 
preterm birth is through maintaining healthy blood sugar levels.  

High birth weight in the baby: High birth weight in a baby is a condition 
where the baby is born weighing more than 8 pounds and 13 ounces. This 
is considered to be larger than the average weight of a newborn, which is 
around 7 pounds and 7 ounces. According to research, high birth weight 
(defined as over 4kg) or microsomia (big baby) is associated with an 
increased risk of developing diabetes in childhood and adulthood. This is 
due to the fact that larger babies have a higher amount of body fat, which 
can lead to insulin resistance and ultimately diabetes. It is important for 
parents with diabetes to be aware of this potential risk and take appropriate 
measures to manage their child's birth weight. 

High birth weight can be caused by various factors, including genetics, 
maternal health, and gestational diabetes. The impact of high birth weight 
on a baby's health can be significant. Babies born with a high birth weight 
have an increased risk of developing health complications such as obesity, 
hypertension, and diabetes later in life. In some cases, high birth weight 
may also lead to birth injuries, such as shoulder dystocia, which can cause 
nerve damage and difficulty with movement. 

One of the main contributing factors to high birth weight is maternal 
diabetes. Maternal diabetes, whether it is gestational diabetes or pre-
existing diabetes, can lead to over-nutrition of the baby in the womb, 
resulting in a higher birth weight. This is due to the fact that high levels of 
glucose in the mother's blood can cross the placenta and stimulate the 
baby's pancreas to produce more insulin, leading to increased fat storage. 

Having a baby with high birth weight can also have an impact on the 
mother's health. Women who have given birth to a baby with high birth 
weight are at a higher risk of developing gestational diabetes in future 
pregnancies. This is because the mother's body may have difficulty 
producing enough insulin to keep up with the demands of the larger baby. 
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To manage high birth weight in a baby, it is important to monitor the 
mother's blood sugar levels during pregnancy. This can be done through 
regular check-ups and blood tests. If the mother is diagnosed with 
gestational diabetes, she will be advised to closely monitor her diet and 
exercise regularly to control her blood sugar levels. In some cases, 
medication may also be prescribed to help manage gestational diabetes. In 
addition to monitoring the mother's blood sugar levels, managing high 
birth weight in a baby also involves careful planning of the baby's birth. If 
the baby's weight is estimated to be above 9 pounds and 15 ounces, the 
doctor may recommend inducing labor or performing a cesarean section to 
avoid complications during delivery. This is due to the fact that most big 
baby may find it difficult to pass through the birth canal of the mother, 
thus leading to a prolong or obstructed labour which is an indication for 
emergency a cesarean section 

After the baby is born, it is crucial to continue monitoring their blood 
sugar levels and ensuring they maintain a healthy weight. This may 
involve regular check-ups with a pediatrician and following a balanced 
diet and exercise plan. If the baby is diagnosed with diabetes in the future, 
it is important to manage their condition closely to prevent any health 
complications. 

Birth defects: Birth defects are defined as abnormalities in the structure, 
function or metabolism of a baby that is present at birth. These defects can 
range from mild to severe, and can affect various parts of the body such as 
the heart, brain, spine, and limbs. Common birth defects associated with 
mothers who have gestational diabetes include cardiovascular defects, 
neural tube defects, spinal bifida, and limb defects. These defects can have 
a significant impact on the health and well-being of the baby, and can even 
be life-threatening in some cases. Like the Neural tube defects are a group 
of birth defects that can affect the development of the brain, spine, and 
spinal cord in unborn babies. They occur when the neural tube, which is 
the structure that eventually becomes the brain and spinal cord, does not 
close properly during early pregnancy. There are several types of neural 
tube defects, including spina bifida, anencephaly, and encephalocele. 
Spina bifida is the most common type, where the spinal cord and 
surrounding tissues do not fully form, resulting in a gap or opening in the 
spine. Anencephaly is a more severe type, where the brain and skull do not 
form properly, leading to a baby being born without parts of their brain or 
skull. Encephalocele is when a portion of the brain protrudes through a 
gap in the skull. The exact cause of neural tube defects is not fully 
understood, but it is believed to be a combination of genetic and 
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environmental factors. Some risk factors include a family history of neural 
tube defects, certain medications and health conditions, and insufficient 
intake of folic acid during pregnancy. 

Diagnosing neural tube defects can happen during pregnancy through 
prenatal screening and testing. This includes ultrasound scans and blood 
tests that can detect markers for neural tube defects. In some cases, a 
definitive diagnosis may not be possible until after the baby is born. 

There is currently no cure for neural tube defects, and treatment options 
depend on the severity and specific type of defect. In some cases, surgery 
may be necessary to repair the defect or prevent further complications. 
Physical therapy and supportive care may also be recommended to help 
manage symptoms and improve quality of life. For pregnant women who 
have a diagnosed neural tube defect in their baby, managing blood sugar 
levels is crucial. 

So, how exactly does gestational diabetes contribute to the development 
of birth defects?  

One of the main factors is the high blood sugar levels that are present in 
women with gestational diabetes. When a pregnant woman has high blood 
sugar levels, it can cross the placenta and enter the baby's bloodstream. 
This can cause the baby's pancreas to produce more insulin than usual, 
which can lead to an overgrowth of body tissues. This overgrowth can 
affect the formation of organs and body parts, leading to birth defects. 

Furthermore, gestational diabetes can also lead to an increased risk of birth 
defects through other indirect mechanisms. For example, women with 
gestational diabetes are more likely to have a larger than average baby, 
which can increase the chances of complications during delivery. This can 
result in injuries to the baby's head, face, and other body parts, which can 
potentially lead to birth defects. Additionally, women with gestational 
diabetes also have a higher risk of developing high blood pressure and 
preeclampsia, both of which can have adverse effects on the baby's 
development and increase the risk of birth defects. 

It is essential for women with gestational diabetes to manage their blood 
sugar levels to reduce the risk of birth defects. This can be achieved 
through various lifestyle changes such as following a healthy diet and 
engaging in regular physical activity. However, these changes may not be 
enough for some women, and they may require additional support and 
guidance.  



Chapter 1 
 

12

Indicators of Gestatational diabetes during pregnancy 

There are several possible indicators for detecting gestatational diabetes 
during pregnancy following the normal routine antenatal care visit. These 
includes: 

1. Glucosuria: This is when excess sugar is present in the urine of a 
pregnant woman who is not known to have diabetes before the 
pregnancy 

2. Increased body weight at each antenatal care visit could also be a 
sign of GD 

3. Increased pregnancy size above normal clinically expected size: 
when this occurs in a pregnant woman not having multiple 
pregnancy, it could be a sign of GD 

4. Abnormal increased in fasting blood sugar level 
 

Symptoms of Diabetes Mellitus: 
* Frequent urination (Polyuria) 
* Increased thirst (Polydipsia) 
* Frequent eating (Polyphagia) 
* Unexplained weight loss 
* Fatigue 
* Blurred vision 
* Slow-healing wounds 

Complications of Diabetes 
* Heart disease 
* Stroke 
* Kidney disease 
* Eye problems (retinopathy) 
* Nerve damage (neuropathy) 
* Amputations 
* Erectile dysfunction 

Blood diagnostic Criteria’s of Detecting Diabetes 

The blood sugar level is measured in milligrams per deciliter (mg/dL) or 
millimoles per liter (mmol/L). The normal blood sugar range for 
individuals without diabetes is typically between 80-140 mg/dL (4.4-7.8 
mmol/L). However, the target range may vary for each individual with 
diabetes, depending on factors such as age, health condition, and activity 
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level. It is essential to consult a healthcare provider to determine the target 
range for an individual's specific needs. 

If the blood sugar level is above the target range, it may indicate 
hyperglycemia, which can be caused by factors such as not taking the 
prescribed medication, eating too many carbohydrates, or not getting 
enough physical activity. On the other hand, a blood sugar level below the 
target range may indicate hypoglycemia, which can be caused by factors 
such as taking too much medication, skipping meals, or engaging in 
strenuous physical activity without adjusting insulin or medication dosage. 

The most common blood tests for detecting diabetes are the fasting blood 
Sugar (FBS) test, random blood sugar (RBS) and the oral glucose 
tolerance test (OGTT). The FPG test measures the level of glucose in the 
blood after fasting for at least eight (8) hours. A blood glucose level of 126 
mg/dL (7 mmol/L) or higher indicates diabetes. RBS refers to the 
measurement of blood glucose levels at any given time. A normal RBS 
level is around 70-99 mg/dL, while a level above 200 mg/dL may indicate 
diabetes. The OGTT measures the body's ability to process glucose by 
drinking a sugary drink and then measuring blood glucose levels two 
hours later. A blood glucose level of 200 mg/dL or higher indicates 
diabetes. In addition to measuring the blood sugar level, the blood sugar 
test can also measure the glycated hemoglobin (HbA1c) level. This test 
provides a measure of a person's average blood sugar level over the past 2-
3 months. The HbA1c test is essential for individuals with diabetes as it 
can help assess the effectiveness of their diabetes management plan. The 
postprandial blood sugar test is used to measure the amount of glucose in 
the blood after a meal or carbohydrate-rich drink (75 mg) has been 
consumed. This test is important for individuals with diabetes because it 
helps to monitor their blood sugar levels after eating and ensures that it 
stays within a healthy range. 

The test is typically performed 1-2 hours after a meal and can be done at 
home with a blood glucose meter or in a clinical setting. The first step in 
the test is to check the fasting blood sugar level, which is the blood sugar 
level before any food or drink is consumed. This provides a baseline for 
comparison. Once the fasting blood sugar level is recorded, the individual 
then consumes a meal or drink that contains a known amount of 
carbohydrates. This could be a standard meal or a specific carbohydrate 
drink provided by a healthcare professional. The amount of carbohydrates 
consumed is important as it allows for accurate measurement of the body's 
response to glucose intake. After 1-2 hours, the individual then repeats the 
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blood sugar test. This postprandial blood sugar level is then compared to 
the fasting blood sugar level to determine how much the blood sugar level 
has increased. In individuals without diabetes, the blood sugar level 
typically increases by no more than 40-50mg/dL after a meal. For 
individuals with diabetes, a postprandial blood sugar level above 
200mg/dL (11.1 mmol/L) is considered high and may indicate poor blood 
sugar control. This can lead to damage to organs and blood vessels over 
time if not properly managed. On the other hand, a postprandial blood 
sugar level below 140mg/dL is considered within a healthy range for 
individuals with diabetes. The postprandial blood sugar test is a valuable 
tool for managing diabetes as it allows for the identification of foods and 
drinks that may cause a significant increase in blood sugar levels. By 
identifying these triggers, individuals can make informed choices about 
their diet and make necessary adjustments to maintain healthy blood sugar 
levels. Additionally, the postprandial blood sugar test can also be used to 
evaluate the effectiveness of diabetes medication and treatment plans. If 
the blood sugar level remains high even after taking medication or 
following a specific meal plan, adjustments can be made to improve blood 
sugar control. 

Pre-diabetes  

Prediabetes is a health condition that occurs when an individual's blood 
sugar levels are higher than normal, but not high enough to be diagnosed 
as type 2 diabetes. This condition is also known as impaired glucose 
tolerance (IGT) or impaired fasting glucose (IFG). It is estimated that 
around 88 million people in the United States alone have prediabetes, 
which accounts for about 1 in 3 adults. According to the America Diabetes 
Association, pre-diabetes can classified as FBS above 100 mg/dL but less 
than 125 mg/dL. However, if after taking glucose, they could be at least 
less than 200 mg/dL. Without proper management, prediabetes can 
progress to type 2 diabetes, which is a chronic and life-threatening disease. 
When an individual has prediabetes, their body has difficulty in using 
insulin effectively, which is a hormone that helps regulate blood sugar 
levels. This resistance to insulin causes an increase in blood sugar levels, 
leading to prediabetes. Some of the common risk factors for developing 
prediabetes include being overweight or obese, having a sedentary 
lifestyle, older age, family history of diabetes, and having high blood 
pressure or high cholesterol levels. 

It is essential to diagnose and treat prediabetes as early as possible to 
prevent it from progressing to type 2 diabetes. The good news is that 



Metabolic Diseases and Metabolism 15 

prediabetes is reversible with the right lifestyle changes and medical 
interventions 

Erectile dysfunction and Diabetes 

Erectile dysfunction is a condition that affects a man's ability to achieve or 
maintain an erection. It is a common problem that can occur for a variety 
of reasons, such as physical or psychological factors. Some of the physical 
causes of erectile dysfunction include diabetes, heart disease, obesity, and 
high blood pressure. This is because these conditions can damage the 
blood vessels and nerves that are necessary for erections. 

The mechanism of erection is a complex process that involves both 
physiological and psychological factors. In simple terms, an erection is the 
result of increased blood flow to the penis, which causes it to become 
enlarged and rigid. This process is controlled by a combination of nervous 
and hormonal signals, and can be influenced by external factors such as 
stress and lifestyle choices. At its core, the mechanism of erection involves 
the release of nitric oxide (NO) in the penis, which triggers the relaxation 
of smooth muscle tissue and allows for the dilation of blood vessels. This 
allows for increased blood flow to the penis, filling the spongy tissue 
known as the corpora cavernosa. As the tissue becomes engorged with 
blood, the penis expands and becomes rigid. The release of nitric oxide is 
controlled by the autonomic nervous system, specifically the 
parasympathetic nerves. These nerves are responsible for triggering the 
release of NO in response to sexual arousal, whether it be physical or 
psychological. When a person becomes sexually stimulated, the 
parasympathetic nerves release NO, which in turn causes the dilation of 
blood vessels and the resulting increase in blood flow to the penis. 
Hormones also play a crucial role in the mechanism of erection. 
Testosterone, the primary male sex hormone, is responsible for regulating 
sexual desire and arousal. While it is not directly involved in the physical 
process of erection, it can have a significant impact on a person's libido 
and overall sexual function. In addition to the physiological factors, 
psychological factors also play a significant role in the mechanism of 
erection. Stress, anxiety, and other emotional factors can affect the release 
of nitric oxide and disrupt the natural process of erection. This is because 
the brain plays a crucial role in sexual arousal and can influence the 
release of NO through its effect on the autonomic nervous system. 

The mechanism of diabetes causing erectile dysfunction (ED) is complex 
and multifactorial. It involves a combination of psychological, neurological, 
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vascular, and hormonal factors. In this response, I will outline the primary 
mechanisms by which diabetes can lead to ED. First and foremost, 
diabetes can directly damage the nerves and blood vessels involved in 
achieving and maintaining an erection. High blood sugar levels can cause 
damage to the small blood vessels and nerves that supply the penis, 
leading to decreased blood flow and sensation. This can make it difficult 
to achieve and maintain an erection. 

In addition to physical damage, diabetes can also impact the hormonal 
balance in the body. Insulin is responsible for regulating blood sugar 
levels, but it also plays a crucial role in the production of testosterone, the 
primary male sex hormone. Men with diabetes are at a higher risk of 
having low levels of testosterone, which can impact their sexual function 
and desire. 

Moreover, diabetes can also have a significant impact on the psychological 
well-being of a person, which can contribute to ED. Managing a chronic 
condition like diabetes can be stressful and overwhelming, which can lead 
to anxiety and depression. These mental health issues can have a direct 
effect on a person's sexual function and lead to difficulties with arousal, 
desire, and overall sexual satisfaction. 

Another way in which diabetes can cause ED is through its impact on the 
vascular system. Diabetes is known to increase the risk of cardiovascular 
disease, including atherosclerosis, which is the narrowing of blood vessels 
due to a buildup of fatty deposits. This can also affect the blood vessels in 
the penis, leading to decreased blood flow and difficulty achieving an 
erection. 

Furthermore, diabetes can also cause damage to the smooth muscles in the 
penis, which play a crucial role in maintaining an erection. High blood 
sugar levels and poor insulin regulation can lead to the formation of 
advanced glycation end-products (AGEs) in the body. These compounds 
can cause damage to the smooth muscles, making it difficult to achieve 
and maintain an erection. 

Moreover, diabetes can also increase the risk of developing other health 
conditions that can contribute to ED. For example, nerve damage caused 
by diabetes can also lead to other neurological conditions such as 
neuropathy, which can affect the nerve impulses involved in sexual 
arousal. Similarly, diabetes can also increase the risk of developing kidney 
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disease, which can impact the production of hormones involved in sexual 
function. 

In addition to these specific mechanisms, it is also important to consider 
the overall impact of diabetes on a person's overall health and well-being. 
Managing a chronic condition like diabetes can be challenging and can 
lead to lifestyle changes that can also impact sexual function. For example, 
medications used to manage diabetes, such as blood pressure and 
cholesterol-lowering medications, can have side effects that contribute to 
ED. 

Treatment of Diabetes Mellitus 

There are various methods for treating and managing diabetes mellitus, a 
condition characterized by high blood sugar levels. These treatments aim 
to control the symptoms and complications associated with the disease, 
while also improving the overall quality of life for those affected. In this 
response, the different treatment options available for diabetes mellitus, 
includes lifestyle changes, medication, and other interventions. 

*  Lifestyle changes (diet management, exercise therapy): Lifestyle 
Changes One of the key components in managing diabetes mellitus 
is making necessary lifestyle changes. These changes often include 
following a healthy and balanced diet, incorporating regular 
physical activity, and maintaining a healthy weight. Eating a 
nutritious diet that is low in unhealthy fats, added sugars, and 
processed foods can help regulate blood sugar levels, as well as 
prevent other health issues such as heart disease and high blood 
pressure. Additionally, engaging in regular physical activity can 
improve insulin sensitivity and help control blood sugar levels. 
Maintaining a healthy weight is also crucial in managing diabetes 
mellitus, as excess weight can contribute to insulin resistance. 

*  Medications: Medication is often prescribed to manage Diabetes 
Mellitus. The first line of treatment is usually oral medication, such 
as metformin, which helps to lower blood sugar levels. Insulin 
injections or pump therapy may also be necessary, especially for 
individuals with Type 1 Diabetes. Insulin Pump Therapy Insulin 
pump therapy is a method of delivering insulin to the body that 
involves wearing a small device that continuously delivers insulin 
throughout the day. This device can be programmed to release 
insulin automatically, based on the individual's blood sugar levels 
and carbohydrate intake. Insulin pump therapy offers more flexibility 
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and convenience compared to traditional insulin injections, as well 
as more precise insulin dosing. This method is often preferred by 
those living with type 1 diabetes, as it mimics the body's natural 
insulin production. Insulin helps to transport sugar from the blood 
into the cells for energy. These medications help regulate blood 
sugar levels and prevent complications such as hyperglycemia and 
hypoglycemia. For type 2 diabetes, where the body becomes 
resistant to insulin, medication options may include oral 
medications, injectable medications, or a combination of both. 
These medications work to either increase insulin sensitivity or 
decrease glucose production in the liver. For individuals with both 
Type 1 and Type 2 Diabetes, a combination of oral medication and 
insulin may be required. These drugs combine two or more 
medications in order to target multiple causes of high blood sugar 
levels and provide a more effective treatment. Some examples of 
combination drugs include metformin and sulfonylureas, as well as 
metformin and DPP-4 inhibitors. 

 
Notably, the oral hypoglycemic drugs are used in type 2 diabetes, where 
the body either does not produce enough insulin or is resistant to its 
effects. Oral hypoglycemic agents work by stimulating the pancreas to 
produce more insulin or by making the body's cells more sensitive to 
insulin. Some common examples of oral hypoglycemic agents include 
sulfonylureas, biguanides, and thiazolidinediones. Another class of drugs 
used in Diabetes Mellitus treatment is incretin-based therapies. These 
drugs work by mimicking the effects of a hormone called incretin, which 
is released after eating and stimulates the pancreas to produce insulin. By 
activating incretin receptors, these drugs help to lower blood sugar levels 
and may also slow down the rate at which food is absorbed from the 
stomach. Some examples of incretin-based therapies include GLP-1 
agonists and DPP-4 inhibitors. Another type of drug used in Diabetes 
Mellitus treatment is amylin analogs. These drugs mimic the effects of 
amylin, which is another hormone that is produced by the pancreas and 
works with insulin to regulate blood sugar levels. Amylin analogs help to 
reduce the amount of glucose released by the liver and slow down the rate 
at which food is absorbed from the stomach. One example of an amylin 
analog is pramlintide. 

Lastly, another class of drugs used in Diabetes Mellitus treatment is 
SGLT2 inhibitors. These drugs work by preventing the kidneys from 
reabsorbing glucose back into the blood, leading to increased glucose 
excretion in the urine. This ultimately helps to lower blood sugar levels. 


