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BLOCK 2: METABOLIC LIFESTYLE DISEASES

Metabolic Lifestyle Diseases are group of many metabolic disorders caused by unhealthy
lifestyle and genetic factors. Unhealthy diet, high cholesterol, abnormal glucose level, high
blood pressure, oxidative stress and anxiety are all risk factors for lifestyle disorders.
Therefore, this block deals with the metabolic lifestyle diseases.

There are three units in the Block 2 (4-6).

Unit 4 is on Lifestyle disorders in which obesity and eating disorders (anorexia nervosa and
Bullemia), diabetes mellitus, hypertension, obesity, hypothyroidism and stress are described.

Unit 5 deals with the heart disorders. The common heart disorders are explained. The
pathogenesis and symptoms of atherosclerosis are described in detail.

Unit 6 is the metabolic syndrome. The causative factors of metabolic syndrome, Irritable
bowel syndrome, management of metabolic diseases and the influence of diet, stress and
environment are discussed.

Expected Learning Outcomes:

After reading this block, you should be able to:
° describe the obesity and eating disorders;
° define Body Mass Index (BMI)

° discuss the diabetes mellitus;

° explain heart disorders and their causative factors;
° explain pathogenesis of atherosclerosis;
o elucidate lifestyle disorders and their management strategy;

° discuss irritable bowel syndrome; and

enlist causes and symptoms of metabolic syndrome.
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4.1 Introduction 4.4 Lifestyle Metabolic Disorders
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4.1 INTRODUCTION

This unit deals with the lifestyle disorder. A lifestyle disorder is an illness that is
linked to how individuals live. With the advancement of technology and the
lack of physical activity, lifestyle diseases are increasing worldwide. Poor
lifestyle choices, such as smoking, alcohol consumption, poor eating habits,
irregular sleeping patterns, and so on, can contribute to develop lifestyle
disorders. These diseases are often known as noninfectious diseases or
noncommunicable diseases (NCD). It is critical to maintain a healthy
atmosphere in our daily activities to help prevent lifestyle problems. Lifestyle
disorders often associate with metabolism. They affect normal metabolic
functions of cells. Non-communicable disorders do not transmit from person
to person. However, non-infectious disorders related to the unhealthy lifestyle,
poor diet (malnutrition), inherited genetic mutation, environmental factors etc.
Disorders of glucose metabolism (e.g., diabetes and hyperglycemia) and lipid
metabolism (e.g., hypercholesterolemia and dyslipidemia) are examples of
lifestyle-related metabolic disorders.
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Therefore, in this unit, you will learn most common lifestyle disorders i.e.
overweight, obesity and eating disorders. You will also learn about diabetes
mellitus, atherosclerosis and hypertension, hypothyroidism.

Expected Learning Outcomes

After studying this unit, you should be able to:
« define obesity and overweight;
+» discuss eating disorders;

+ describe the causes and symptoms of metabolic disorders;

e diabetes Mellitus
e atherosclerosis
e hypertension

e hypothyroidism

< identify the role of diabetes in hypertension and atherosclerosis;

s know the dietary management for prevention of metabolic disorders.

4.2 OVERWEIGHT AND OBESITY

Normal weight is that which is appropriate for the maintenance of good health
for a particular individual at a particular time or stage of life. Overweight and
obesity both are related to abnormal or excessive fat accumulation that pose
risk of lifestyle disorders. Overweight is defined as weight 10- 20% above
average. Likewise, obesity is defined as excessive body fat, with weight 20
percent above average. Underweight is when the pendulum swings to the
lower side or when the weight is 10 to 15% below average. As a matter of fact,
body weight is composed of fluids, organs, fat, muscles, and bones thus large
variation exists among people. In addition to height, age, physical condition,
heredity, sex, and general frame size (small, medium or large) are all critical
factors in determining the desired weight. Some people can have more body
weight than normal and still be in good physical condition. Professional cricket,
hockey and football players are examples of this because of the amount of
muscle they develop. However, when they retire and reduce their physical
activity and workouts, the same muscle can change to fat. A moderate amount
of fat is a necessary component of the body. It provides stored energy,
protects organs from injury, and acts as insulation. The final determination of
desirable weight depends on common sense with which one can strive for
normal weight when one is overweight.

Overweight is a serious health concern as it puts extra strain on the heart,
lungs, bones and joints, and increases the susceptibility of a person to
diabetes mellitus and hypertension. It creates surgical risks, shortens the life,
causes psychological problems and is associated with coronary heart disease
and some forms of cancer.

Let us learn Body Mass Index.
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4.2.1 Body Mass Index (BMI)

BMI is used to define person's health status according to his/her height and
weight. It define the obesity and overweight. Body Mass Index measures mass
(weight, kg) and height (meter square or feet) of a person and tells us about
body’s weight is healthy or not. Its value indicates body’s fat based on weight
and height. The value of BMI varies according to persons’ mass and height.

WHO Classification of Obesity (For Asian/Indian) with Body Mass Index
(BMI) values as the basis

Body Mass Index (BMI) is calculated by dividing one’s weight in kg by height in
meter squared; BMI= Weight in Kg/ Height in m?

If body weight is 80 Kg and height is 1.5 m, then BMI = 80/ (1.5X1.5) = 35.5

Therefore, Table 4.1 shows the classification that serves as a simple way to
assess a person’s overweight/ obesity status and thus vulnerability to non-
communicable diseases (NCDs).

Table 4.1: Classification of Overweight and Obesity by BMI

Classification BMI (kg/m?) Risk of co-
morbidities
Underweight <18.5 Thin and average
Normal range 18.5-23 Healthy weight
Overweight >23.0 Low moderate
Pre-obese Overweight | 23 -24.9 Low risk
Obese Class | 25.0 - 30 Moderate obese with
risk of overweight.
Obese Class Il 30.0 -34.5 Severe obese
Obese Class lll >35.0 Very severe obesity

According to Table 4.1, A BMI of 25 or above is considered overweight, and a
BMI of 30 or higher is considered obese.

4.2.2 Causes of Overweight and Obesity

The most common cause of overweight is energy imbalance. People eat more
than they need. Excess weight can accumulate during and after middle age
because people reduce their activity and metabolism slows down with age.
Consequently, weight accumulates unless energy intake is reduced and/or
energy is spent by physical activity. Certain conditions such as endocrine
alterations leading to changes in the hypothalamic-pituitary hormones,
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example, hypothyroidism, Cushing’s disease cause of obesity. In this
condition, the basal metabolic rate is lowered, thereby reducing the number of
kcal needed to fulfill energy requirements for the functioning of vital organs.
Unless managed therapeutically, this can result in excess weight. In general,
the following characteristics are associated with obesity: Obesity results from
the excessive accumulation of fat that exceeds the body’s physical and racial
standards to cause health impairment in the long run. The degree of health
impairment is determined by three factors: the amount of fat; the distribution
of fat; the presence of other risk factors. Overeating, bad diet, sedentary
lifestyle, insufficient sleep, genetic factors, and even diseases or drugs can all
contribute to obesity (Fig. 4.1).
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Fig. 4.1: Causative factors of Obesity.

Obesity becomes “morbid” when it reaches the point of significantly increasing
the risk of obesity-related health conditions, or co-morbidities. When obesity
brings in its wake an increased risk of different diseases, it leads to a shorter
life expectancy. According to the Global Burden of Diseases, 2017, over 4
million individuals died each year as a result of being overweight or obese.
Social, psychological and economic effects of morbid obesity, though not
contemplated directly, are real and can be especially devastating. It is not
simply the result of overeating and as it has been established in many cases.
Dieting and exercise have limited effect on morbid obesity. Therefore,
underlying causes of severe obesity are complex as the contributing factors
include genetic, environmental, metabolic and eating disorders.

Individuals at high risk for a given BMI are those with high waist circumference
and width and presence of co-morbidities especially Type 2 diabetes mellitus
or even impaired glucose tolerance, coronary heart disease (CHD) and
dyslipidemia, (High and low Lipid levels).

4.2.3 Weight Management

If the most common cause of overweight is overeating, the solution is to
reduce one's food intake. Daily physical exercise (walking), yoga and nutrition
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play an important role to reduce and maintain healthy body weight (Fig. 4.2).
Physicians generally recommend that no more than 1000 g of weight be lost in
one week. To accomplish this, one must reduce one's weekly kcal intake by
7,000 or daily intake by 1,000 kcal per day or the dieter will not receive the
necessary nutrients. The diet should consist of 10-15 % protein 55-65 %
carbohydrate and 20 %fat, in other words, normal proportions of nutrients but
in reduced amounts. The number of meals and snacks each day should be
determined by the dieter's needs and desires, but the total energy intake must
not be exceeded.

J\
(a)

T B e

Before After

Fig. 4.2: (a) Obese man; before weight management b) Obesity reduces after
weight management by physical exercise and proper diet plan.

(Image source: Public domain)

In addition, one must follow a regular daily exercise regimen. Such exercise
helps tone the muscles, burn calories, increase the BMR, burn the food faster.
A word of caution is any exercise program must begin slowly and increase
over time so no physical damage occurs.

SAQ 1

Fill in the Blanks:

i) According to the BMI of "obesity” is ...................

i)  To calculate BMI, divide your weight in kilograms by..................

iii)  The healthy range of BMIis .......cc.cooiiiiiiiiiiiiiicieeee

iv)  The excessive body fat is referred to as having a weight that
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4.3 EATING DISORDERS

Fasting and feeding are not always imposed upon people by nature. More
often than not, human psyche or circumstances make them impose these
conditions upon themselves. An eating disorder is to eat, or avoid eating,
which negatively affects both, one's physical and mental health. It prevails
when a person experiences severe disturbances in eating behavior, such as
extreme reduction of food intake or extreme over eating, or feelings of extreme
distress or concern about body weight, size or shape. As a matter of fact, an
eating disorder involves a distorted pattern of thinking about food / snacking
and one’s size/weight. There is a preoccupation and obsession with food, as
well as an issue of control or lack of control around food and its consumption.
Eating disorders frequently appear during adolescence or young adulthood,
but they can also develop during childhood or even later in life. Although
eating disorders primarily affect women and girls, boys and men are also
vulnerable, albeit to a lesser degree. Like females who have eating disorders,
males with this illness have a warped sense of body image. Anorexia nervosa
and bulimia nervosa have conditions similarities and people similarities. These
conditions generally develop during the teen and early adult years or youth.
Primarily, these disorders afflict females from middle- and upper-class
families. Interestingly, people with either anorexia nervosa or bulimia nervosa
are obsessed with the appearance of their bodies and are preoccupied by
thoughts of food, eating and dieting.

These disorders often are long-term ilinesses that may require long-term
treatment. In addition, they frequently occur with other mental disorders such
as depression, substance abuse, and anxiety disorders. The earlier these
disorders are diagnosed and treated, better are the chances of full recovery.
Basic facts including common signs, symptoms, and treatment for the most
common eating disorders: anorexia nervosa, bulimia nervosa, and binge-
eating disorder are discussed here.

A close observation indicates that eating disorders are often described as an
outward expression of internal emotional pain and confusion. Obsessive
thoughts about, and the behavior associated with food are maladaptive means
of dealing with emotional distress through food denial, or binging which cannot
be expressed in any other satisfactory way. The emotional distress is often to
do with a negative perception of self, a feeling of being unable to change "bad"
things about one self and in using food as a (an inappropriate) way of taking
control.

These complex conditions can arise from a variety of potential causes in
females and, at times, even in boys and men. Once started, however, they can
create a self-perpetuating cycle of physical and emotional destruction. When
low body weight becomes an important goal, people begin to view normal
healthy body weight as being too fat, and they take unhealthy actions to lose
weight. Further, any severe restriction of energy intake may lead to binging,
and set in motion a see - saw swing of repeated weight losses and gains
called weight cycling. The reason for this seems obscure as it is not easy to
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seek. Nevertheless, the disorders seem to be multifactorial with myriad
combinations of sociocultural, neurochemical and psychological factors.

Apart from the two main types of eating disorders, viz anorexia nervosa and
bulimia nervosa, a third category is eating disorders not otherwise specified
(EDNOS), which includes several variations. Most of the disorders falling into
the latter category are similar to anorexia or bulimia but with slightly different
characteristics. Binge-eating disorder can also be taken as one type of
EDNOS. Major characteristics of eating disorders have been summarized as
under:

Anorexia nervosa

Anorexic people starve themselves with the aim of losing weight to a point
which others would consider to be very thin, although the sufferer is unlikely to
perceive themselves as such. The longer the condition prevails, the more
difficult it can become to tackle, and in severe cases, can necessitate
hospitalization or can even prove fatal. Sufferers are typically in their teens or
twenties and most of them are girls and women, although around 5-10%
males, have also been found to suffer from it. The following are symptoms of
anorexia nervosa:

¢ Distorted perceptions of one's weight, size and shape
e Behaviour which results in a marked weight loss

e A morbid fear of gaining weight or becoming fat

e Excessive exercising (while starving)

e Cessation of periods in women.

Bulimia nervosa

Bulimic people may well maintain their normal weight. The condition is
characterized by:

e Bouts of eating followed by purging
e Distorted perception of own weight, size and shape.

e A powerful urge to overeat, leading to binge eating and a resultant feeling
of being out of control. Purging comes as a rearguard action of gaining
control similar to clutching at the straws when the major mistake of binge
eating stood committed

¢ Compensatory behavior such as self-induced vomiting; misuse of
laxatives, diuretics, enema or other medication; fasting; or excessive
exercise.

e A morbid fear of gaining weight or becoming fat.

Salient features of anorexia nervosa and bulimia nervosa for their comparison
are mentioned in Table 4.1.
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Table 4.1 Differences between Anorexia nervosa and Bulimia nervosa

Anorexia nervosa

Bulimia nervosa

Rigid dieting causing dramatic weight loss.

Secretive binge eating, never

overeating before people.

Obsession with leanness and body image
associated with it always in relentless pursuit

of thinness.

Eating when depressed or under

stress.

Maintenance of rigid control over eating and

life style.

Intense phobia about gaining weight

Low self-esteem embarrassment
and depression; especially after

binging.

Fluctuating weight as a
consequence of binging and

fasting.

Feeling of purity, power and superiority
through maintenance of strict regimen of self

denial.

Loss of control, fear of not being

able to stop eating

Preoccupation with food, its preparation and

with observing another person eats.

Food is the only comfort/escape,
that too in enormity, both in terms
of quality and quantity. Tend to be

impulsive about food binging.

Erratic or no menses even after puberty

Normally no menstrual

irregularities.

4.3.1 Eating Disorders Not Otherwise Specified (EDNOS)

The large group of women patients with presence of EDNOS consists of sub-
acute cases of anorexia nervosa or bulimia nervosa. The nature and intensity
of the medical and nutritional problems and the most effective treatment
modality will depend on the severity of impairment and the symptoms. These
patients may have met all criteria for anorexia except that they have not
missed three consecutive menstrual periods. Or, they may be of normal weight
and purge without binging. Although the patients are otherwise free from
medical complications, yet in some cases such problems may also occur.

EDNOS also include Binge Eating Disorder (BED) in which the patient has
binging behavior without the compensatory purging seen in bulimia nervosa. It
is estimated that prevalence of this disorder is 1 to 2% of the population. Binge
episodes must occur at least twice a week and have occurred for at least 6

months.
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SAQ 2

Differentiate between Anorexia nervosa and Bulimia nervosa.

4.4 LIFESTYLE METABOLIC DISORDERS
4.4.1 Diabetes Mellitus

The disease was initially named diabetes in ancient times which meant to
follow through, due to the large volume of urine formed in the patients. The
word 'mellitus’ (meaning honeyed) was added to it to make diabetes mellitus
due to the presence of sugar in the urine. Diabetes mellitus is heterogeneous
group of carbohydrate metabolism disorders in which sugar level is abnormal
over a prolonged period. It causes due to failure of pancreas to not producing
sufficient insulin or body’s cells not responding to insulin. Diabetes mellitus is
classified into three major categories according to American Diabetes
Foundation (ADA) (Fig. 4.3).

1. Type 1diabetes or insulin dependent diabetes mellitus (IDDM), occurs due
to loss of insulin production from pancreas. It generally occurs mostly in
childhood as result of defective pancreatic B-cells, leading to insulin
deficiency. It is earlier known as juvenile diabetes mellitus.

2. Type 2diabetesor non-insulin dependent diabetes mellitus begins with
insulin resistance in which cells do not properly responds to insulin
hormone. Its occurrence mostly after 40 years of age.

3. A third type, gestational diabetes occurs in some women during
pregnancy especially in the last trimester.

Diabetes
|
Type| Diabetes Type Il Diabetes Gestational Diabetes
| —L |
Defective or loss of Insulin resistant or Obesity or overweight
¢ ect:;eci)erasss 0 defective pancreatic | [ |eads to develop gestational
P beta cells diabetesin pregnancy

Fig. 4.3: Classification of diabetes.

Likewise, secondary diabetes mellitus occurs infrequently due to the
disease of pancreas or due to the intake of corticosteroids or
antihypertensive medicines. Of late there have also been reports of the
occurrence of diabetes mellitus due to malnutrition, oxidative stress,

hyperglycemia, lipotoxicity, autoimmunity and inflammation (Fig.4.4). 69
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Whereas the prevalence of IDDM is only 10 to 20%, that of NIDDM is
80-90%. Among IDDM and NIDDM, the former is treated through dietary
modification and insulin therapy and the latter through dietary
modification alone or in combination with oral hypoglycemic drugs.

Glucotoxicity

L

Autoimmunity Oxidative
and E:> ; <::' stress
inflammation Destruction of
pancreas
Lipotoxicity

Fig. 4.4: Causative factors of defective pancreas.
Classic Triads of Symptoms in Diabetes Mellitus

The triad of symptoms includes increased craving for food or polyphagia,
increased urination or polyuria and the symptoms of excessive thirst or
polydipsia which occurs to compensate for increased water loss due to
frequent urination.

Acute and chronic complications of Diabetes mellitus

The early symptoms are frequent urination, dry mouth, skin allergy and loos of
weight, weakness in diabetes mellites. First acute complications include
hypoglycemia or lower than normal level of sugar in blood. This occurs due to
an imbalance between diet and insulin in IDDM patients and between diet and
hypoglycemic drugs in those with NIDDM. This can also become life
threatening in extreme situations. Second acute complication is termed as
ketoacidosis, which is acidosis because of high concentration of ketone bodies
in blood as a consequence of poor dietary and medicinal management of the
disease. This can prove equally disastrous, even to the extent of being fatal.

Chronic complications occurring due to diabetes mellitus include diseases of
the eye, kidney, heart and nervous system. Besides, ill managed diabetes
mellitus can cause a kind of ulceration in the feet of diabetics which eventually
culminate as gangrene necessitating amputation of foot or a part thereof. This
condition is termed as diabetic foot.

The underlying cause of the metabolic syndrome continues to challenge the
experts but both insulin resistance and central obesity are considered
significant factors. Insulin resistance occurs when cells in the body (liver,
skeletal muscle and adipose/ fat tissue) becomes less sensitive and eventually
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resistant to insulin, the hormone produced by the beta cells of the pancreas to
facilitate glucose absorption. Glucose can no longer be absorbed by the cells
but remains in the blood, triggering the need for more and more insulin
(hyperinsulinaemia) to be produced in an attempt to process the glucose. The
production of ever-increasing amounts of insulin weakens and may eventually
wear out the beta cells. Once the pancreas is no longer able to produce
enough insulin, the person becomes hyperglycemic (too much glucose in the
blood) and will be diagnosed with type 2 diabetes. Even before this happens,
damage is occurring to the body, including a build-up of triglycerides which
further impairs insulin sensitivity.

LABORATORY TESTS FOR DIABETES MELLITUS
Blood Tests

Fasting Blood Sugar: The subject's 12 hours fasting sample is obtained for
the purpose of blood sugar estimation. Normal fasting blood sugar level lies
between 80 to 110 mg/100 ml and a level above 140 mg/100 ml is indicative of
diabetes mellitus.

Glucose Tolerance Test: A measured amount of glucose (generally 100g) is
given orally or intravenously to the subject after obtaining a fasting blood
sample. Thereafter, further blood samples are drawn at specific intervals (1/2,
1, 2, 3 hours). A non-diabetic person's blood sugar level doesn't exceed
beyond 140-150 mg/100 ml at any of these intervals. Higher levels point
towards the diagnosis of diabetes mellitus as positive.

Glycosylated Hemoglobulin: Glucose can chemically add to the
hemoglobulin in an irreversible reaction to make glycosylated hemoglobulin.
Whereas in persons having normal blood sugar level, the percentage of
glycosylated hemoglobin is 4 to 8 percent, it is higher in diabetics in keeping
with the degree of hyperglycemia. Glycosylated hemoglobulin level of 8
percent or more is indicative of poor glycemic control or diabetes mellitus and
that beyond 15 percent of very poor glycemic control or most severe form of
the disease.

Urine Tests

Urine Sugar: In most of the human beings, kidneys start spilling glucose into
the urine at a blood sugar concentration of 180-200 mg/100 ml. This level of
blood sugar is known as renal threshold for glucose. Thus, a qualitative
presence of sugar in urine could be indicative of diabetes mellitus.

However, the test is not fully reliable as renal threshold varies from individual
to individual and even change in the given person with falling kidney function.

Urine Acetone: As a consequence of an enforced fat metabolism in a diabetic
individual, there is an excessive production of ketone bodies which spill into
urine as acetone in severe diabetes mellitus. Thus, acetone positive urine is
indicative of a severe form of diabetes mellitus and the condition of presence
of acetone in urine is known as ketonuria.
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Maijor objectives of the therapy in this disease essentially remain as under:

1. To maintain the patient's blood glucose level within normal limits as it is the
hyperglycemia, which majorly becomes the cause of further, and often
dreaded, complications.

2. To provide optimal nutrition to the patient for a protective limiting.

3. To cheque the development of hypoglycemia in patients on insulin or oral
hypoglycemic agents.

4. To make the diabetics lead as much a normal life as possible.

4.4.2 Diabetes and Atherosclerosis

A large proportion of individuals with diabetes mellitus also suffer from other
conditions like abdominal obesity, high triglyceride level and hypertension.
Such a constellation of factors termed as metabolic syndrome or syndrome-X
increases the vulnerability of these people to heart attack, especially when
they also fall prey to on job or other types of stress. It is estimated that 1/5" of
world’s adult population suffer from metabolic syndrome and such a clustering
of cardiovascular diseases (CVD) risk factors is propelling this world towards a
new CVD epidemic. Diabetes affects the tiny blood vessels in your body over
time, causing the blood vessel walls to harden." This raises pressure, resulting
in high blood pressure.

Diabetes, both type 1 and type 2, causes heart disease such as coronary
heart disease, stroke, hypertension, and peripheral arterial disease. A
persistently high blood sugar level raises blood pressure. According to
scientific research, diabetic patients are more likely to develop atherosclerosis.
Hyperglycemia-induced oxidative stress causes inflammation, changes in
vascular tissue (vasoconstriction), hypertension, and hyperlipidemia, all of
which contribute to atherosclerosis in diabetic patients. According to new
study, protein kinase C (PKC) plays a significant role in the early stages of
atherosclerotic disease. "Diabetes affects the tiny blood vessels in your body
over time, causing the blood vessel walls to harden." This raises pressure,
resulting in high blood pressure. Fig. 4.5 shows the relationship of diabetes
with hypertension and atherosclerosis. Classically, atherosclerosis associates
with altered lipid metabolism and hypercholesterolemia. Thickening or
hardening of the arteries is not caused by any single factor.

Diabetes

/TN

Hyperglycemia Insulin resistance  Hyperlipidemia

| /

Oxidative stress & Protein C kinase activation

[ d
Hypertension Inflammation [Petiiy mate_rlal
accumulation

Atherosclerosis

Fig. 4.5 Role of diabetes in atherscolorsis and hypertension.
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The following factors can cause atherosclerosis:
. Hypercholesterolemia or high blood cholesterol level.
. Hypertension or high blood pressure.
. Cigarette smoking and alcoholism.

. Obesity.

. Diabetes mellitus.
. Family history of heart disease.

1
2

3

4

5. Lack of regular exercise.
6

7

8. Stress.

9

. Personality behavior pattern.

The first five factors can well be modified to reduce the risk of developing
atherosclerosis and ensuing heart attack. Whereas the role of high blood
cholesterol and hypertension is obvious in atherosclerosis development, the
role of smoking is due to the presence of nicotine in cigarette smoke which
after entering bloodstream not only constricts small blood vessels, but also,
stimulates the adrenal gland to over secrete epinephrine and norepinephrine
that cause increase in heart rate and blood pressure. Obese people develop
extra capillaries (44 million per 100 g of adipose tissue) to nourish adipose
tissue which cause heart to work harder to pump blood this extra distance.
Regular exercise betters the cardiac efficacy and output. Other factors that
contribute to heart disease are high blood levels of fibrinogen which promotes
blood clot formation and renin which increases blood pressure. High blood uric
acid level is another factor.

Major risk factor for developing atherosclerosis is high blood cholesterol level.
It goes to build fatty plaques in the arterial walls narrowing the arterial passage
for blood flow and promoting blood clotting which eventually can cut off blood
flow altogether. If a blockage occurs in one of the coronary arteries, the blood
vessels that supply blood to the heart muscle, it results in heart attack and the
disease is termed as coronary artery disease, or coronary heart disease (CAD
or CHD). In fact, CAD refers to conditions, such as atherosclerosis, that cause
narrowing of coronary arteries so that blood flow to the heart is reduced. This
results in CHD. Generally, symptoms begin when there is around %th
narrowing of a coronary artery and range from a mild chest pain to a full-scale
heart attack depending upon the extent of blockage. The principal causes of
narrowing are atherosclerosis, coronary artery spasm, or a clot in one of the
coronary arteries.

In a broader sense, arteriosclerosis refers to a group of diseases with
thickening of the walls of arteries and loss of their elasticity as the main
characteristics. One form of arteriosclerosis is a process in which smooth
muscle cells proliferate and fatty substances or the neutral fat (cholesterol and
triglycerides) deposit in the walls of medium sized and large arteries. The first
event in atherosclerosis, albeit the causes are not well understood, is damage
occurring to the endothelial lining of the artery. Two more events follow this
endothelial damage (within the arterial wall); i) proliferation of smooth muscle

fibers, and ii)building up of lipid both within the endothelial cells as well in the
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interstitial spaces. This accumulated cholesterol, triglycerides and cells form a
lesion called atherosclerotic lesion or plaque. With its growth, the plaque
occludes the arterial lumen and blocks the blood flow in the affected artery and
consequently, tissues supplied by the artery suffer damage due to lack of
oxygen supply which could be a heart attack (myocardial infarction). More or
less, similar dietary considerations hold good for atherosclerosis as become
applicable in diabetes mellitus and hypertension.

The major dietary modifications for subjects are in respect of high calories,
sugars, fat and cholesterol in particular. In addition to weight control, sodium
reduction also applies. The pathology of atherosclerosis will be discussed in
next unit 5 Heart disorders.

4.4.3 Hypertension

Hypertension or high blood pressure, in simple terms, is an increased blood
pressure above the normal value of 120/80 in a healthy adult. A high blood
pressure predisposes a person to coronary artery disease (CAD). Primary
(essential) hypertension is persistently high blood pressure that cannot be
attributed to any particular organic cause.

About 90% of all hypertension cases fall into this category only remaining 10%
belong to secondary hypertension having an identifiable underlying cause
such as kidney disease or adrenal hyper secretion. Aldosteronism, the
hypertension of aldosterone due to a tumor of adrenal cortex, may also cause
hypertension.

Likewise, pheochromocytoma, the tumor of adrenal medulla, produces and
releases into blood stream, large quantities of epinephrine and
norepinephrine, both of which raise blood pressure. Hypertension, as is well-
known, is a disease that needs to be taken with seriousness and concern
because of the damage it can cause to the heart, brain and kidneys.

4.4.4 Hypothyroidism

Hypothyroidism is the metabolic disorder of thyroxin hormone deficiency. A
lack of thyroid hormone causes hypothyroidism. Thyroid gland secrets
triiodothyronine (T3) and thyroxin hormone (T4). These hormones are involved
in cellular respiration, body growth, metabolism of carbohydrates, cholesterol
and proteins. Cells need iodine to synthesize these hormones. lodine
deficiency also causes hypothyroidism.

The primary symptoms are fatigue, constipation, sluggish heart rate,
depression, and weight gain. Sever deficiency of thyroxin is characterization
by enlargement of the front region of the neck which is called goiter. Untreated
hypothyroidism can cause delays in the baby's growth during pregnancy and
mental retardation, as well as congenital iodine deficiency syndrome. Clinical
signs include a characteristic facial expression, hoarse voice, dry skin, and low
thyroid hormone levels are used to identify the deficiency of thyroid hormone.
Thyroxin administration is a part of management of hypothyroidism.
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$4Q3
a) Fill in the blanks:
i) The o are characteristics of diabetes:
ii) Insulin resistance is a distinguishing characteristic of...
i) A lack of dietary iodine is linked to deficiency.............c.cccceeee.
iv)  High blood pressure causes...........cccccceue.....
v)  Thyroid gland secretes .............cccccevinnnnes hormone.

b)  Enlist key causative factors of atherosclerosis.

4.5 DIETARY MANAGEMENT OF
METABOLIC DISORDERS

There are some following dietary recommendation for reducing complication of
metabolic disorders.

1. To keep nutritional status of the person normal and also, maintain/ bring
the body weight towards normal.

2. To keep blood plasma lipids, especially, total and lipoprotein cholesterol
as well as triglycerides within normal level or to attain normal level in the
event of these being elevated.

3. To keep the sugar level and blood pressure within normal limits. In view
of the effect of different dietary components on the level of blood sugar,
lipids and blood pressure, the following guidelines could be used to take
stock of the nutritional requirements:

Management of diet plays a pivotal role in controlling these diseases. Though
nutritional requirements of healthy persons and those suffering from diabetes
mellitus, atherosclerosis and hypertension do not differ significantly, yet due
consideration needs to be given to subtle variations in menu planning and
meal scheduling.

a. Energy intake should commensurate with energy expenditure, and even
in the case of the person being overweight, less than the expenditure to
affect weight reduction.

b.  As a matter of fact, excess energy ingested in one or the other
macronutrient form eventually gets converted into fat and stored causing
overweight and obesity and become risk factors for diabetes mellitus and
atherosclerosis. Thus, maintaining ideal body weight or even a shade
lower than that goes a long way in preventing or managing hypertension,
diabetes mellitus and coronary heart disease (CHD). Since animal foods
are rich in saturated fat and cholesterol, it is absolutely essential that diet
with plant foods become major source of calories. Cereal pulse-based
diets with an abundance of fruits and vegetables as well as low fat dairy
products can well provide the requisite nutrients without adding much
energy to the diet.
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C. Proteins can be both from animal and plant sources. However, in the
event of proteins coming exclusively from plant sources, the principles of
mutual supplementation (cereal-pulse combination) need to be applied.
A normal intake of proteins is sufficient for adequate nutrition with
proteins of vegetarian origin with fat free milk, lean meats and egg white
should become protein sources.

d. Not more than 20 percent of the total energy requirement should come
from fat, with an equal ratio of saturated fatty acids (SFA),
monounsaturated fatty acids (MUFA) and polyunsaturated fatty acids
(PUFA).

In general, a total of 20-25 g of visible fat should make for the daily fat
intake with two or more oil combinations. Since animal foods such as
whole milk, butter, ghee, red meat and eggs are abundant in saturated
fatty acids which promote cholesterol synthesis, it is prudent to restrict
these foodstuffs in the diet. Similarly, cholesterol containing foods like
organ meats and egg yolk should be restricted as total daily cholesterol
intake from diet should not exceed 200 mg. Further calorie distribution
need not be different than that of a diabetic diet with complex
carbohydrate making up the carbohydrate component of 60-65% of total
caloric intake.

e. In addition, mineral intake should become adequate with an emphasis
laid on minerals like potassium and calcium. To control hypertension, it
is important to restrict sodium to 100-200 mg/day for a moderate
hypertensive.

f. Besides, adequate vitamin intake along with antioxidants like B-carotene,
tocopherols and L-ascorbate levels in the diet are also important.

g. Furthermore, about 50 g of dietary fiber, abundantly of soluble nature,
derived from fruits, gums and pectins should also be included in the daily
diet. It's presence in the diet makes the person exercise a better
glycemic control among other good things.

Another factor that we neglect often is the intake of clean potable water. A
minimum of 2.0 to 2.5 litre water must become part of the daily diet.

Furthermore, dietary management also calls for a consistent dietary pattern
with judicious distribution of nutrients and meal spacing.

People suffering from diabetes mellitus must follow the following
additional instructions:

1. To observe the prescribed dietary regimen regularly.

2. Neither to miss a meal nor to indulge in overeating as both can prove
patently harmful.

3. Foodstuffs comprising sugarcane juice, table sugar, dextrose and jam
furnish simple sugars which instantly increase blood sugar levels and
thus need to be avoided.

4.  To consume the permitted fruits (low glycemic index food) and
vegetables as they provide dietary fiber and nutraceuticals. Fruits like

76 gooseberry, pomegranate, orange, guava and papaya should become
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the articles of choice. Watermelon and muskmelon with large water
content are also most beneficial to a diabetic person.

5. To avoid fried and fast foods.

6. To use some proven hypoglycemic substances such as bitter gourd
(karela), fenugreek (methi) seeds.

7. To follow some exercise schedule daily. Regular exercise is another
factor which proves very helpful in the management of diabetes mellitus.
However, type, extent and duration of the exercise have to be carefully
decided in consultation with physician/physiotherapist.

In general, morning/evening walks (at least 45 minutes) in keeping with
one's stamina can be undertaken regularly to keep weight under check
as well as to enhance carbohydrates utilization. A diabetic must walk a
minimum of 2500 steps daily and if his/ her stamina permits, the number
can be two times.

Exercise also tends to become helpful against cardiovascular risk factors
such as hypertension and hypercholesterolemia.

8.  Tofollow the distribution of calories among various meals (breakfast,
lunch, tea, dinner, bed-time) as per the prescription of
physician/dietician. This becomes necessary depending on the fact
whether the patient's disease is managed by diet alone, or diet and oral
hypoglycemic drugs, or diet and insulin. As far as insulin therapy is
concerned, various types of insulin’s (short, intermediate and long
acting) are used in keeping with the state of disease in an individual.
Normally, when on dietary, or dietary and oral hypoglycemic drugs, the
three-meal pattern with equal distribution of calories is followed.

9.  To use side effect free artificial or non-caloric sweeteners like aspartame
or stevia for sweetening tea, coffee and other beverages.

S4Q4

Enlist five key points to manage lifestyle diseases.

4.6 SUMMARY

o Body weight varies greatly across individuals since it is made up of
fluids, organs, fat, muscles, and bones. In addition to height, important
variables in selecting the appropriate weight include age, physical
condition, genetics, sex, and overall frame size (small, medium, or
big).Obesity is the accumulation of fat that exceeds the body's physical
and racial requirements, causing long-term health issues. Three
elements which affect the degree of health impairment: fat content, fat
distribution, and additional risk factors. The reasons of extreme obesity
are multifaceted, involving genetic, environmental, metabolic, and eating
issues.
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Body mass index (BMI), is an important formula to calculates BMI of a
person. It measures weight of a person in kilogrammes divided by height
in metres squared. It is widely used to define obesity and overweight.
The range between 18.5 to 23 kg/m? is considered to be healthy or
normal BMI. A BMI of 25 to 30 kg/m? is considered overweight, and a
BMI of 30 kg/m? or higher is considered obese. Overeating, a bad diet, a
sedentary lifestyle, insufficient sleep, genetic factors, illnesses, and even
medications can all contribute to obesity.

Eating disorders cause harm to one's physical and emotional health. It
manifests as severe eating disorders, such as excessive food restriction
or overeating, or intense discomfort or worry over body weight, size, or
form. Anorexia nervosa and bulimia nervosa are both eating disorders.

Anorexia nervosa is an eating disorder in which an individual maintains a
body weight that is significantly below normal by starvation and/or
excessive activity. In this case, people avoid eating because they are
afraid of gaining weight. People tend to skip meals, follow excessively
restricted diets to make body thin. They exhibit aberrant eating
behaviours or rituals. The term "bulimia” refers to an eating disorder that
is characterised by binge eating, or consuming a lot of food in short
period of time, followed by purging in an effort to prevent weight gain.

Bulimia nervosa is a form of EDNOS that involves bingeing without
compensatory purging. This condition affects 1-2% of the population.
Binge episodes must occur at least twice a week for 6 months.

Lifestyle disorders are linked to metabolic abnormalities. Sedentary
lifestyle, unhealthy nutrition, genetic changes, smoking, alcohol
consumption, fast food, and a fatty rich diet led to develop life style
disorders. Diabetes, obesity, hypertension, insomnia, anxiety, fatty liver
are examples of lifestyle-related metabolic diseases (e.g.,
hypercholesterolemia and dyslipidemia).

Diabetes mellitus a glucose metabolic disorder is defined by high blood
sugar level. The word 'mellitus' (meaning honeyed). Type 1 diabetes is
an insulin dependent diabetes mellitus (IDDM), also known as juvenile
onset diabetes mellitus (JDM) and Type 2 is the non-insulin dependent
diabetes mellitus (NIDDM). In Type 2 D, insulin resistance occurs when
the body's cells (liver, skeletal muscle and adipose/fat tissue) become
less responsive to insulin. Insulin hormone is produced by the pancreatic
beta cells to aid glucose absorption. When the pancreas stops producing
enough insulin, a person gets hyperglycemic (high blood glucose) and is
diagnosed with type 2 diabetes.

Diabetes associate with heart disorders particularly hypertension and
atherosclerosis. Arteriosclerosis is a category of disorders characterized
by thickening and lack of flexibility of artery walls. Atherosclerosis is a
condition in which smooth muscle cells multiply and fatty substances
(cholesterol and triglycerides) accumulate in the walls of medium and
large arteries. The endothelium lining of the artery is damaged first in
atherosclerosis, for unknown reasons. Plaque is an atherosclerotic
lesion composed of cholesterol, triglycerides, and cells. The plaque
occludes the arterial lumen and stops blood flow in the afflicted artery,
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causing tissue damage and perhaps a heart attack (myocardial
infarction).

Hypertension is defined as elevated blood pressure over the healthy
adult standard of 120/80. High blood pressure increases the risk of heart
disease (CAD). Primary (essential) hypertension is a high blood
pressure that has no biological cause.

Hypothyroidism is endocrine metabolic disorder caused by thyroxine
deficiency. Thyroxin hormone promotes and regulate in cellular
metabolism. Its deficiency reduces proper mental development and body
growth in child. Thyroxin or iodine deficiency causes goiter diseases.

Modification in lifestyle plays a crucial role in the management of
metabolic disorders. Regular practice of YOGA, physical activity, healthy
diet and maintaining ideal body weight are useful for healthy life.

4.7 TERMINAL QUESTIONS

1.

6.

7.

What do you understand by the terms ‘overweight ‘and ‘obesity’? What
tips would you give to the people to stay fit and avoid overweight and
obesity?

Explain the principle of weight management to be precisely practiced by
overweight/ obese people?

Explain the term ‘eating disorders’ and give their different types?
Discus the acute and chronic complications of diabetes mellitus?

Give a brief account of the biochemical tests done to diagnose diabetes
mellitus?

Explain the atherosclerosis and hypothyroidism.

What are instructions for the management of diabetes?

4.8 ANSWERS

Self-Assessment Questions

1.

i) Obesity is defined as having BMI greater than 30 kg/m?.
i)  The square of height in meters

i)  18.5-23

iv)  Obesity

v)  Body’s fat based on weight and height.

The fundamental distinction between the two diagnoses is that anorexia
nervosa is a self-starvation illness characterised by considerable weight
loss of 15% or more of optimum body weight, whereas individuals with
bulimia nervosa are, by definition, normal weight or above.

i) Buildup of plague in the inner lining of an artery is the main reason
for development of atherosclerosis.
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ii) Hypercholesterolemia or triglyceride level
i)  High blood pressure and Hypertension
iv)  Obesity

v)  Sedentary lifestyle

vi)  Eating saturated fats

vii)  Diabetes mellitus

Some healthy habits for management of lifestyle disorders
o Maintain a healthy diet

. YOGA and Meditation

o Eating well and maintain body weight

o Engage in regular physical activity.

o Avoid excessive Alcohol

o Regular body checkup

o Adequate sleep

. Stop smoking

o Reduce sugar and high fat diet consumption

Terminal Questions

14

2.

Please refer to section 4.2

Please refer to section 4.2.3

Please refer to section 4.3

Please refer to section 4.4.1

Please refer to section 4.4.1

Please refer to section 4.4.2 and 4.4.3

Please refer to section 4.5
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5.1 INTRODUCTION

In previous unit 4 you have learned about the metabolic lifestyle disorders
such as obesity, diabetes mellitus, hypertension and hypothyroidism and their
dietary management. This unit deals with the heart disorders. Heart disorders
or cardiovascular diseases are one of the lifestyle disorders. The term "heart
disorders" covers a wide spectrum of cardiac ailments. Heart iliness affects
the structure and function of heart and blood vessels. Most people think that
heart disease is a single condition. Heart disease is a term used to describe a
group of diseases related to both heart and blood vessels. Cardiovascular
diseases (CVDs) are the abnormalities of heart or blood vessel. CVDs are
now a common lifestyle disorder worldwide and caused by obesity, diabetes,
and unhealthy diet, hereditary and environmental factors. Recall the unit 3 and
4 for better understanding about structure and function of heart and blood
vessels respectively from IV semester course, Human Physiology-BBCCT-115
(BSCBCH).
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Therefore, this unit will give an overview of CVDs and in particular
pathogenesis, risk factors and complications of atherosclerosis in details.

Expected Learning Outcomes

After studying this unit, you should be able to:
+ define the different types of cardiovascular diseases;

« differentiate between the terms cardiovascular diseases
(CVDs) and coronary heart disease (CHD);

« describe pathogenesis and biochemistry of atherosclerosis;
< explain the steps of development of atherosclerosis;
< explain the role of fats (LDL) in atherosclerosis;

+« identify and list a number of risk factors that contribute to the
development of cardiovascular diseases; and

% know the prevention and diagnosis of CVDs.

5.2 CARDIOVASCULAR DISORDERS

"Cardiovascular disorders" (CVDs) refer to a wide range of heart and
circulatory system diseases. CVDs are diseases that affect the heart, brain,
and blood vessels. CVDs continue to be the leading cause of death in the
modern world. According to the World Health Organization (WHO),
approximately 17.9 million people died from CVDs in 2019, accounting for
32% of all global deaths. A heart attack or stroke was responsible for
approximately 85 %of these deaths. CVDs account for nearly a quarter (24.8
percent) of all deaths in India, according to the Global Burden of Disease.

Some changes in the heart and blood vessels are associated with ageing,
poor diet, and, if not treated, can lead to heart disease. Despite the fact that
heart attacks and strokes are major killers around the world, controlling the
main risk factors of tobacco use, poor diet, and physical inactivity could
prevent up to 80% of these deaths.

5.2.1 Types of CVDs

The major CVDs are as follows:

1. Coronary heart disease (CHD) is the coronary artery disease which

is major CVD in worldwide. It is also called ischemic heart disease.
Ischemic means insufficient blood or oxygen supply by the heart.
CHD occurs when the coronary arteries become too narrow or
blockage usually caused by the buildup of fatty material called
plaque. The coronary arteries are the main blood vessel that supply
oxygenated blood to the heart.
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Please open video link to view
animation of heart attack

https://en.wikipedia.org/wiki/Fil

e:Heart attack animation.ogv

Build-up of plaque in the
coronary arteries of the heart

Fig. 5.1: Coronary artery disease Image credit:

https:/len.wikipedia.org/wiki/Coronary_artery_disease

1.

Atherosclerosis disease refers to the hardening of the arteries
(coronary artery and vascular arteries). The pathogenesis of
atherosclerosis is discussed in detail in next section 5.3. It is the most
common type of heart disease and is responsible for CHD, heart attacks
and angina (chest pain). Atherosclerosis typically does not cause
symptoms until the vessel's luminal diameter has shrunk by 70 to 80 %.
It causes blockage of the coronary arterial wall due to accumulation of
plaque (fatty material) which often reduces blood flow and impairs the
heart function. In this condition, the blocked arteries are unable to carry
normal blood flow which result in poor oxygenation and chest pain and
further leads to heart attack.

Arrhythmias (heart rhythm disorders) cause the heart to beat too
slowly, too quickly, or in an unorganised manner. Millions of
Canadians suffer from heart rhythm disorders, which cause blood
flow to be disrupted.

Structural heart disease: Abnormalities of the heart's structure, such
as its valves, walls, muscles, or blood vessels near the heart, are
referred to as structural heart disease. It can be congenital (present at
birth) or acquired later in life due to infection, wear and tear, or other
factors. People with heart defects and their families require assistance at
all ages and stages of life, as they frequently require ongoing medical
care and surgical procedures.

Congestive heart failure: Heart failure is a life-threatening condition
that occurs when the heart is damaged or weak. Heart attacks and high
blood pressure are the two most common causes of heart failure.
Hypertension: Hypertension refers to High blood pressure (BP). It
occurs when blood pressure remains consistently higher than normal
range of BP that is 120/80 mmHg. Hypertension raises the risk of heart
disease, stroke, brain and kidney disorders, and other health problems
(Fig. 5.2). According to the World Health Organization, it is a major
cause of premature death worldwide, affecting over a billion people,
including at least one in every four men and one in every five women.

Normal blood pressure
is less than 120/80.
This means that a
systolic pressure less
than 120 and a
diastolic pressure less
than 80.

A systolic blood
pressure of 120 to 129
and a diastolic blood
pressure of less than
80 indicates elevated
blood pressure.

A systolic blood
pressure of 130 to 139
or a diastolic blood
pressure of 80 to 89 is
considered stage 1
high blood pressure.

A systolic blood
pressure of 140 or
higher, or a diastolic
blood pressure of 90
or higher, is
considered stage 2
high blood pressure.
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Main complications of persistent

High blood pressure

Brain: 3 i,. :
- Cerebrovascular . g
accident (strokes) - il Retina of eye:
- Hypertensive - Hypertensive retinopathy
encephalopathy:
-confusion
-headache ad & (1
-convulsion - Myocardial infarction
: (heart attack)
Blood: - Hypertensive
- Elevated cardiomyopathy:

sugar levels heart failure

— Kidneys:
/ - Hypertensive

/ nephropainy:
ﬂ

chronic renal lailure
Fig.5.2: Major Health complications of hypertension.
Image source: Public domain
6. Heart failure (HF): It is state of the heart when it is not pumping blood

efficiently to maintain blood flow as per the body's requirement. It is
also called as congestive heart failure (CHF) or congestive cardiac
failure (CCF). It can be caused by certain heart conditions, such as
narrowed arteries in the heart (coronary artery disease) or high blood
pressure. It makes the heart too weak or stiff, which is unable fill and
pump blood properly. The common signs and symptoms of heart
failure include shortness of breath, excessive tiredness, irregular
heartbeat (Arrhythmias), swelling in the legs, oedema, nausea etc.
Heart failure can be life-threatening. Adequate and timely
treatment can improve the condition and may help some people
live longer. Lifestyle changes; such as losing weight, exercising,
less salt (sodium) intake and managing stress are suggested
preventive measures. People with heart failure may need a heart
transplant or a ventricular assist device (VAD).

$AQ1

Define the followings:

)] Arrhythmias
i) Congestive heart failure

i)  Hypertension
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5.3 ATHEROSCLEROSIS

The term "atherosclerosis" is derived from the Greek word "athero," which
means "gruel." In 1904, the scientist Felix March used the term
"atherosclerosis" to refer to the occurrence of fatty degeneration and arterial
hardening in conjunction. In 1908, A.l. Ignatowski established the first
association between cholesterol-rich diets and experimental atherosclerosis.
Atherosclerosis is a patchy intramural subintimal thickening. Normally, the
walls of arteries are smooth, allowing blood to flow freely. When harmful
materials deposit on the arterial wall, atherosclerosis occurs. This material is
composed of oxidised fat, cholesterol, and various other components.
Eventually, the debris collects and forms a plaque, causing the artery to
constrict (Fig. 5.3). When the accumulation is significant, the vessel may
become entirely blocked by a clot. Therefore, atherosclerosis is a disease that
is defined by the hardening of the medium or large blood vessels as a result of
the deposition of atheromatous plaque on their walls. Plaque may harden over
time, resulting in arterial narrowing. The hard plaque obstructs the natural flow
of oxygen-rich blood to the body's organs, which can result in coronary artery
disease, heart attack, renal problems, tissue death, or infection in the arms,
legs, or other body parts. Occasionally, a fragment of plaque breaks, travels
through the bloodstream, and becomes lodged someplace in the body,
causing injury.

The lower abdominal aorta and the coronary arteries are the two major sites
most typically thickened by atherosclerosis. Within the coronary arteries, the
branch points, which resemble forks in the road, gather the most
atherosclerotic plaque.

Fatty Deposits

Fig. 5.3: a) Coronary Artery Disease. b) of a coronary artery with complex
atherosclerosis showing luminal narrowing. Source: Wikimedia.commons
https://www.textbookofcardiology.org/wiki/File:Atherosclerosis_damage.svg

5.3.1 Classification

Arteriosclerosis, also known as arterial stiffness can be divided into three
types.

i) Atherosclerosis
i)  Arteriolosclerosis

i)  Monckeberg medial calcific sclerosis
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(i) Atherosclerosis

Atherosclerosis (also referred to as arteriosclerotic vascular disease or ASVD)
is a type of arteriosclerosis. It is the mature stage of arteriosclerosis. The
intima of the arterial wall begins to enlarge with the deposition of various
amounts and types of lipids, inflammatory cells, connective tissues, matrix
proteins, enzymes, and calcium deposits, resulting in arteriosclerosis plaque.
Atherosclerosis is the term used to describe the advanced stage of lipid
plaque within blood vessels. It is a combination of atheroma and
arteriosclerosis. When the inner wall of an artery is damaged, blood cells and
other substances frequently clump at the injury site and accumulate in the
artery's inner lining. Over time, fatty deposits (plague) composed of cholesterol
and other cellular products form at the site of the injury and harden, narrowing
the arteries. The organs and tissues connected to the blocked arteries are
then deprived of sufficient oxygenated blood to function properly. A myocardial
infarction can occur if blood flow to the heart is interrupted (heart attack). A
stroke can occur if the blood supply to the brain is cut off.

(ii) Arteriolosclerosis affects small arteries and arterioles (very small
arteries). It involves thickening of the vessel walls that narrows the lumen.
Similar to atherosclerosis in the larger vessels, the process of
arteriolosclerosis can lead to ischemia, or insufficient blood flow to organs
supplied by the blocked vessels. Arteriolosclerosis is most often seen in
people who have diabetes mellitus, high cholesterol level
(hypercholesterolemia) or high blood pressure, though it is also a normal part
of aging.

(iii) Monckeberg medial calcific sclerosis is the third type of arteriosclerosis
and is defined by calcium deposits in the muscular arteries of people over the
age of 50.

SAQ2
Do as directed

i) Who coined the name Atherosclerosis?

ii) Differentiate between arteriolosclerosis and Monckeberg medial calcific
sclerosis.

i) Arterial stiffness is also KNnOWN as...........ccccciiiiiiiiiiien e

iv)  Diabetes and hypercholesterolemia can lead to develop.........................

5.4 PATHOGENESIS OF
ATHEROSCLEROSIS

Atherosclerosis is a chronic inflammatory and degenerative disease that
affects both men and women. It is characterised by the thickening or
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hardening of blood arteries caused by lipid buildup and immunological
activation in the arterial wall. The buildup of debris in the walls of blood
vessels (arteries) results in the narrowing of the vessels' lumens. As a result,
regular blood flow and blood supply decreasing with increasing blood pressure
which ultimately affects the body’s functions.

The process of atherosclerosis involves foam cells, fatty streaks, plaque
formation, and plaque destabilizer.

(i) Formation of Foam cells

Foam cells, also known as lipid-laden macrophages, are a type of cholesterol-
containing cell. These can combine to form a plaque, which can lead to
development of atherosclerosis. Atherosclerotic plaque is characterised by the
accumulation of fat-filled macrophages, also known as foam cells.

Low density lipoproteins (LDL) are abundant in foam cells, giving them a
foamy appearance. Hence, they're known as foam cells.

A number of factors contribute to foam cell formation, including the
uncontrolled uptake of oxidized low-density lipoproteins (LDL), the
upregulation of cholesterol esterification, and the impairment of cholesterol
metabolism. Foam cells form when circulating monocyte-derived cells are
recruited to the site of an atherosclerotic lesion or fat deposits in the blood
vessel walls. Leukocytes (white blood cells) are drawn to areas of cell injury in
arterial walls, and the incoming leukocytes trigger a local inflammatory
response. Macrophages are among the attracted leukocytes. Macrophages
are lipid-eating cells that start by engulfing the local lipids. When macrophages
are overburdened by lipids in their environment, they bloat up with fatty debris.

(ii) Fatty Streaks

The fatty streak is the first lesion to appear in atherosclerosis. Diets high in
fat cause fatty streaks to form along the walls of large arteries. The fatty
streak, which is an accumulation of lipid-laden foam cells in the intimal
layer of the artery, is the first sign of atherosclerosis. The first step in the
pathogenesis of atherosclerosis is lipid retention, which is followed by
chronic inflammation at vulnerable sites in the walls of major arteries,
resulting in fatty streaks, which then progress to fibrous fibroatheromas.
The formation of fatty streaks is promoted by endothelial injury that allows
low-density lipoprotein and other large molecules to penetrate the
subendothelium. Fatty streaks evolve to atherosclerotic plaques which is
composed of three components namely of inflammatory cells, smooth
muscle cells, a fibrous component of connective tissue and a fat
component of lipids.

Therefore, endothelial injury causes inflammation within the vessel wall,
paving the way for an atherosclerotic lesion to form and progress. This is
mediated by a number of risk factors, and it leads to an increased
susceptibility of the vasculature to atheroma formation.

87



Block 2

Metabolic Lifestyle Diseases

88

Altered interna and media:
loss of endoethial cells,
damage to smooth muscle
cells and breakdown of
extracellular matrix

Increased immune activity:
invasion of the region by
monocytes, differentiation
into macrophages and

foam cells

Deposition of lipids:
Plague forms from cell
debris and accumuation
of the lipids cholesterol
and fatty acids

Fig. 5.5: Fatty streak in atherosclerosis.

Fatty streaks appear at 11-12 years and fibrous plaques appear at 15-30
years and they appear at the same anatomic sites as fatty streaks,
indicating that fibrous plaques are a result of fatty streak

(iii) Plaque formation

Plaque is formed when the body's lipid removal systems are ineffective in
atherosclerosis. Foam cells die before they can remove lipids, and inside the
expanding yellow streak, a core of necrotic cells forms. Collagen enters the
mass and begins to form a meshwork with other extracellular matrix materials
in an attempt to repair the damage. Thus, the yellow streak is turned into an
atherosclerotic plaque at this point (Fig. 5.6).

Plaques are disorganised masses of fatty substances, cholesterol, cellular
waste products, calcium, and fibrin deposits that are covered by a white
fibrous coating. As it accumulates in the arteries, the artery walls thicken and
stiffen. In atherosclerosis, plaques are thick abnormal patches that form
generally in scattered region of innermost layer of arteries.

Normal Artery Narrowing of Artery

Lipid deposit of
plaque

Fig. 5.6: Normal artery and Atherosclerotic artery in which plaque build-up
within inner wall of artery.

(Image source:https://commons.wikimedia.org/wiki/File: Atherosclerosis.jpg).
Author-Blausen.com staff courtesy of Oregon State University
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(iv) Plaque Destabilizers

Atherosclerotic plaques thicken over time. The plaques are disorganized and
weak on the inside of artery. A network of small blood vessels grows into the
enlarging plaque as part of the local repair efforts. Because of the
inflammatory process, which dilates blood vessels to allow more easy passage
of white blood cells, macrophages, and signaling chemicals, the new vessels
tend to be leaky. As a result, hematomas and clots form inside the plaque.
Some areas of the plaque are deprived of oxygen and nutrients. Local cells,
primarily leukocytes and smooth muscle cells, die in these low-oxygen
environments, forming more necrotic pockets. Calcium salts are slowly
deposited in many tissues with chronic inflammation, making parts of the
plague brittle and causing arteriosclerosis, or artery hardening (Fig. 5.7).

The earliest abnormality is migration of blood monocytes to the
subendothelium of the artery. Once there, they differentiate into macrophages.
These cells accumulate cholesterol esters derived from plasma LDL. Some of
the LDL may be taken up via pathways distinct from the classical LDL receptor
pathway. For instance, receptors that mediate uptake of acetylated LDL or
LDL complexed with dextran sulfate have been described and these are not
regulated by cellular cholesterol content. Distortion of the sub endothelium
leads to platelet aggregation on the endothelial surface and release of
plateletderived mitogens such as platelet derived growth factor (PDGF). This
is thought to stimulate smooth muscle cell growth. Death of the foam cells
results in the accumulation of a cellular lipid that can stimulate fibrosis. The
resulting atherosclerotic plaque narrows the blood vessel and serves as the
site of thrombus formation, which precipitates myocardial infarction (heart

attack).

Normal artery Mild atherosclerosis Advanced atherosclerosis

large, uniform lumen large lumen but with non-uniformities  greatly reduced lumen

distinct intima, media and adventitia  loss of intima-media structure large plague formation including lipids,

plaque formation and foam cells and cell debris
smooth muscle cell de-differentiation

Fig. 5.7: Stages of atherosclerosis.

Image credit: https://pressbooks.ccconline.org/bio106/chapter/cardiovascular-
homeostasis/

5.4.1 Role of Lipids in Atherosclerosis

The various lipids and lipoproteins are associated to the process of

atherosclerosis. Atherosclerosis is caused by an abnormal level of LDL

cholesterol, which is a key component of lipid. Lipids are bound to lipoproteins

and transported to various tissues where they are used for a variety of 89
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functions including energy utilization, steroid hormone synthesis, and bile acid
formation. Lipids (cholesterol, triglycerides, and phospholipids) and
apolipoprotein, a protein component, make up lipoproteins. LDL cholesterol,
also known as low-density lipoprotein (LDL) cholesterol, is a type of fat that
circulates in the bloodstream, transporting cholesterol around the body to
where it is needed for cell repair and depositing it inside artery walls. Because
cholesterol and triglycerides are insoluble in water, they must be bound to
proteins in order to circulate in the hydrophilic blood. LDL is the most
abundant atherogenic lipoprotein in plasma and the primary source of
cholesterol accumulated in the arterial wall. The plasma levels of LDL-C are
metric of the amount of cholesterol carried by LDL particles. Scientific
research confirmed that elevated plasma level of LDL-C are linked to an
increased risk of atherosclerotic disease. Diabetes, hypertension,
hypertriglyceridemia, and atherosclerosis are all commonly associated with it.

The elevated level of lipoprotein in blood above normal level is called the
Hyperlipidemia. Hyperlipidemias are disorders of the lipid metabolism. Higher
level of lipoproteins usually is determined by measuring plasma level of
triacylglycerol and cholesterol and are classified based on the class of
lipoproteins that is elevated. Type Il hyperlipidemia is caused by ApoE
mutations that prevent chylomicron and VLDL remnants from being absorbed.
Atherosclerosis is more likely in these patients.

Oxidized low-density lipoprotein (Ox-LDL) is a primary inducer for the
progression of atherosclerotic plaque within blood vessels. It can also reduce
the production of nitric oxide (NO) whose deficiency enhances atherosclerosis
and blood pressure. Diabetes also promotes inflammation by the formation of
advanced glycation end products that interact with endothelial receptors.

The high levels of blood cholesterol (hyperlipidemia), particularly LDL
cholesterol, likely to cause heartdiseases and further leads to heart attacks
and strokes. The majority of our body's cholesterol is LDL (low-density
lipoprotein), also known as "bad" cholesterol. LDL cholesterol levels that are
too high put usat risk for heart disease and stroke. CVDs (atherosclerosis and
cardiac heart disease) are directly related to plasma LDL cholesterol levels
and inversely related to plasma HDL cholesterol levels. This explains why the
former is frequently referred to as "bad" cholesterol (LDL) and the latter as
"good" cholesterol (HDL), despite the fact that there is only one cholesterol
chemically.

SAQ 3

Fill in the blanks:

i) Atherosclerotic plaques are filled mainly with....................

ii)  Atherosclerotic plaques are likely to accumulate.............................
iii) Foam cells ar€........oooevviieiiiieiiiiieieeeeeeeeeeeeeeeeeee e

iv)  Plaque is composed Of .........ccccccuuiimiiiiniiiiiiiiiiiiiiinians

v)  The first step in the pathogenesis of atherosclerosisis ..............cc.........
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5.5 COMPLICATION AND RISK FACTORS

Atherosclerosis causes tissue damage throughout the body; it can causes

blockages in the carotid arteries can reduce or block blood flow to the

brain, resulting in a stroke.

o atherosclerotic obstructions in the intestines (Ischemic bowel).

o Atherosclerotic obstructions in the coronary arteries cause heart attacks

o Aneurysms.

o Angina.
o Chronic kidney disease.
o Coronary or carotid heart disease.

° Heart attack.

o Heart failure.

o Peripheral artery disease.

Stroke.
Risk factors

The causative agents of atherosclerosis are abnormal cholesterol levels,
hypertension, smoking, diabetes, elevated levels of inflammatory markers,
obesity, family history, and an unhealthy diet (Fig.5.7).The following factors
may include:

o Obesity and Diabetes

o Obstructive sleep apnea

o A family history of heart disease at a young age
o Lack of physical activity

o High-fat diet

o Hypertension

. Decreased HDL and LDL oxidation
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Fig. 5.7: Causative agents of atherosclerosis.

The chest pain, high blood pressure and leg cramps while walking are the
early symptoms of atherosclerosis.

Prevention and diagnosis

Lifestyle changes, medication and surgery can help in preventing
complications. These are some suggested for management of the
cardiovascular disorders (CVDs).

o Avoid smoking

o Consuming nutritious foods

o Regular physical activity

o Keeping a healthy weight

o Keeping track of and maintaining a healthy blood pressure

o Monitoring and maintaining normal cholesterol and blood sugar levels.
o Low-saturated-fat diets and aerobic exercise.

Diagnosis

Patients with heart diseases are evaluated using a history, physical
examination, blood pressure measurement, fasting lipid profile, plasma
glucose, and HbA1c. CT Angiography is frequently used as a preliminary
screening test. Catheter-based tests such as intravascular ultrasonography,
angioscopy, plaque thermography, elastography, and immunoscintigraphy are
also used as diagnostic procedures. CRP and LP-associated phospholipase
A2 are serum inflammatory markers that predict cardiovascular events.
Angiography, USG, CIMT, and MRI are some other imaging studies that can
detect plaque.



Unit 5

Heart Disorders

5.6

SUMMARY

Cardiovascular diseases (CVDs) are a group of heart and blood vessel
disorders. Both conditions have an impact on the heart's normal function.
People nowadays are afflicted with these diseases on a regular basis.

The most common diseases are coronary artery disease, stroke,
myocardial infarction, hypertension, and atherosclerosis.

Atherosclerosis is the leading cause of death globally. It is commonly
associated with fatty deposits in the arteries, which further leads to
formation of blood clots within blood vessels.

In atherosclerosis, the large arteries become hardened and narrowed
due to deposition of cholesterol, inflammatory cells, debris and blood
cells.

Moenckeberg medial calcific sclerosis is characterized by the hardening
of small to medium-sized arteries. Small artery calcification is referred to
as arteriolosclerosis.

Atherosclerosis is characterized by deposition of fat plaque within wall of
blood arteries. The plaque narrows and stiffens the inside of the arteries,
allowing less blood to reach the heart. It is commonly referred to as a
"hardening" or furring of the arteries. Severe plaque buildup can lead to a
heart attack or stroke. This occurs when a section of the heart does not
receive enough oxygen.

It is caused by the formation of multiple atheromatous plaques within the
arteries. Oxidized low-density lipoprotein (Ox-LDL) is a primary inducer
for atherosclerotic plaque progression.

Platelets, cholesterol, other cells, and debris accumulate in the damaged
inner endothelium wall of blood arteries. Fat deposits and accumulates in
and around these cells over time.

An atheroma, or fatty plaque, is composed of bloodcells, fat, debris, and
connective tissue. The larger the plaque, the greater its impact on the
size of the arterial lumen, or the area through which blood flows. If the
vessel wall becomes overly thickened as a result of a large atheroma or
multiple atheromas, blood flow decreases, reducing oxygen supply to the
body's organs.

Atherosclerosis is the underlying cause of heart attacks and strokes.
When lesions obstruct blood flow, symptoms develop. When plaques
grow, the arterial lumen narrows, resulting in transient ischemic
symptoms, stable exertional angina, intermittent claudication, unstable
angina, infarction, ischemic stroke, limb pain at rest, aneurysm, arterial
dissection, and sudden death.

Abnormal cholesterol levels, high blood pressure, smoking, diabetes,
family history, sedentary life style and an unhealthy diet can cause
CVDs. Hypertension, diabetes, dyslipidemia, obesity, sedentary lifestyle,
family history, oxidative stress and smoking are all important risk factors
for CVD.

Reducing alcohol, stop tobacco smoking, avoid high fat diet, and regular
physical activity (walking and Yoga) and taking proper medicine can help
in preventing complications of heart disorders.
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5.7 TERMINAL QUESTIONS

2B

Write short notes on cardiovascular disorders.

Define atherosclerosis and its types.

Discuss the different development stage of atherosclerosis.
Discuss the biochemical relationship of fat with heart diseases.
What are complications and risk factors of heart disorders?

Enlist the key factors by which you can reduce complications or maintain
heart disorders.

5.8 ANSWERS

Self Assessment Questions

1.

i) Arrhythmia is a condition of heart in which heart beats either too
slowly or too fast in an unorganised manner. It refers to the heart
rhythm disorders.

ii) Congestive heart failure is chronic heart diseases in which the
heart is unable to pump blood with proper pressure.

i)  Hypertension is the condition of heart in which blood pressure
remains consistently higher than normal BP (120/80mmHg). In
hypertension, blood pressure against wall of blood artery
remains high.

i) The scientist Felix March

i)  Arteriolosclerosis refer to loss of elasticity of medium and small
blood vessels (arteries and arterioles). It is characterized by
hardening of the arteriole’s walls due to deposition of material.
while Monckeberg medial calcific sclerosis is a form of
atherosclerosis where calcium deposits around the middle wall of
blood artery ((the tunica media)

i)  Arteriosclerosis
iv)  Atherosclerosis
i) Extracellular lipid, mostly cholesterol and its ester

i) Foam cells are lipid-laden macrophages which have high amount
of cholesterol (LDL). They are cholesterol containing cells.

iy  Plaque consists fatty substances, cholesterol,
cellular waste products, calcium, and fibrin.

iv)  Lipid retention

Terminal Questions

> 0N

Please refer to 5.2

Please refer to 5.3.1

Please refer to 5.4

Please refer to 5.4.1

Please refer to 5.5
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6.1 INTRODUCTION

In recent times, unhealthy dietary habits, irregular sleep cycles, deskbound
lifestyle and overdependence on technology have led to various lifestyle
disorders. The term “metabolic syndrome” is collection of risk factors that
increase chance of developing lifestyle disorders. The metabolic syndrome
itself is not a disease. Instead, it's a collection of risk factors, including belly
obesity, high blood pressure, high blood sugar, and abnormal cholesterol
levels. These unhealthy and inappropriate lifestyles have exposed people to
risk factors of certain non-communicable but chronic diseases, particularly
heart disease, obesity, stroke, metabolic syndrome, diabetes, chronic
obstructive pulmonary disease, and some types of cancer.

In this chapter, we will learn about metabolic syndrome. We begin with
understanding the factors that contribute to the disorders stemming from
unhealthy changes in lifestyle. Next, we will study about different stages of

these disorders and measure to manage and prevent them. Then, we will
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learn about irritable bowel syndrome, its pathogenesis and the psychosocial
and environmental factors influencing the condition.

Expected Learning Outcomes

After studying this unit, you should be able to:
+ define metabolic syndrome;
« describe the risk factors that contribute to the lifestyle disorders;

% understand different stages of lifestyle disorders and how can they be
managed and prevented;

+« explain irritable bowel syndrome; and

« explain the influence of psychosocial and environmental factors on
irritable bowel syndrome.

+« Enlist the steps for prevention of unhealthy risk factors.

6.2 UNDERSTANDING THE FACTORS
THAT CONTRIBUTE TO THE
METABOLIC SYNDROME

Metabolic syndrome usually emerge in middle age after prolonged exposure to
an unhealthy lifestyle involving smoking, physical inactivity, and consumption
of ‘fast foods’ rich in saturated fats, sugars, and salt. Such lifestyle upshots
risk factors like dyslipidemia, hypertension, diabetes, obesity, cancers,
strokes, arthritis, Chronic Obstructive Pulmonary Disease (COPD), mental
health issues that can act independently and synergistically. Moreover,
lifestyle diseases can hammer on independence leading to disability or death,
thus impacting on workforce and imposing a sizeable monetary burden on
health care.

The onset of the above-mentioned lifestyle diseases is silent; they take years
to develop, and once encountered, do not allow themselves to be cured easily.
When exploring the potential causes of lifestyle disorders, it is imperative to
reflect on the factors that play a role in changing one’s lifestyle.

Factors in Lifestyle Changes

Socioeconomic circumstances, level of education, health,
communities/personal relationships, social security, gender, age, and
interpersonal influences may act as significant constraints in an individual’'s
life. These constraints may be the dominant factors in practicing a healthy
lifestyle and force a person to choose unhealthy conditions and practices
(Fig.6.1).
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Fig. 6.1: Metabolic syndrome with its associated risk factors and disease.

Causes of the Lifestyle diseases

The risk factors of the lifestyle disorders are often undiagnosed or ineffectively
managed by health services meant to treat acute ilinesses. The existing
burden of lifestyle disorders suggests the accumulative outcomes of unhealthy
lifestyles and the consequential risk factors over the life span of people. Some
of the leading causes of lifestyle-related health issues are listed below:

1. Lack of physical activity: Physical inactivity (lack of sufficient daily
physical activity) is an underappreciated leading reason for most lifestyle
disorders. The comprehensive data shows that adequate physical
activity/exercise is the primary reconstructive remedy for sedentary
dysfunctions like obesity, diabetes, high blood pressure, high blood
cholesterol, and cardiovascular diseases. The WHO advices regular
physical activity to reduce the likelihood of diseases and improve the
overall quality of life.

2. Lack of sleep: Insufficient sleep has profound consequences for our
long-term health. Many research findings have revealed that people who
constantly fail to get adequate sleep are at augmented risk of chronic
medical conditions like diabetes, high blood pressure, cardiovascular
diseases, depression, and obesity. These conditions may lead to a
reduced life expectancy. In the case of diabetes, deprived sleep has
been associated with poor control of blood sugar levels. While, in
cardiac disorders, persons with inadequate sleep are at increased risk of
high blood pressure, stroke, and coronary heart diseases. In the case of
obesity, Sleep disturbances lead to metabolic changes.

3.  Chronic stress: Stress is one of the primary causes contributing to
chronic conditions, like heart disease, diabetes, neurodegenerative
disorders, and others. As per the National Institute of Mental Health
(NIMH), USA these chronic medical conditions increase the risk of
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depression. Research has shown that long-term stress can interfere with
the body’s normal health process by overproducing cortisol and other
stress hormones. Overstress leads to suppression of immunity, weight
gain, depression, anxiety, personality disorders, headaches, digestive
problems, sleep, and memory issues.

Smoking: One of the poor lifestyle choices is smoking which affects
almost all organs and is the key contributor to the development and
progression of many ailments such as obesity, type 2 diabetes mellitus,
hypertension, cardiovascular disease, lung disease, COPD, which
includes emphysema and chronic bronchitis, and several types of
cancer. Apart from direct smoking, second-hand smoke also causes
stroke, coronary heart diseases, lung cancer, acute respiratory infections
etc. Moreover, smoking also increases the risk for tuberculosis, certain
eye diseases, and immune system problems, including rheumatoid
arthritis.

Alcohol consumption: Alcohol consumption, especially at high levels
for the long term, can upsurge the risk of developing a range of lifestyle
disorders such as mental issues, various liver diseases like fatty liver,
alcoholic hepatitis, cirrhosis, chronic kidney diseases, heart diseases,
and certain cancers.

Unhealthy diet: Consumption of high-fat diet can produce a abnormal
buildup of fat in the liver. Fatty food accounts for developing non-
alcoholic fatty liver disease.

SAQ1

(a) Tick [V] mark the correct statement:

)

Cardiovascular Disease (CVD) is related to heart attack, atherosclerosis,

stroke, and high blood pressure. [True/False]
Pneumonia is a lifestyle disorder. [True/False]
Overstress leads to anxiety and mental disorders. [True/False]

Regular physical activity and healthy diet helpful to reduce complication

of lifestyle diseases and improve the overall quality of life. [True/False]

(b) Fill in the blanks with appropriate words:

Emphysema and chronic bronchitis may be caused by
Tobacco use, physical inactivity, and excessive use of alcohol and
unhealthy diets the risk of developing a lifestyle disease.

Fatty liver can be caused by
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6.3 LIFESTYLE DISORDERS, CAUSES
AND BURDEN OF DISORDER AND THE
MANAGEMENT OF THE CONDITION

Almost all lifestyle ailments begin in the early phase of life and continue to
progress if not appropriately intervened over the span of life, leading to iliness
and premature death.

6.3.1 Metabolic syndrome

Our lifestyle choices have an overwhelming effect on our physical and mental
condition. Most common lifestyle diseases are summarized below about which
you have already studied in previous Unit 5:

Obesity

Obesity, usually caused by excess eating habits and a sedentary lifestyle, is a
complex disease linked to disproportionate amount of body fat. It results from
the energy disproportion that arises due to more calories intake than calorie
burnt. Obesity is a serious public health problem because it is associated with
some of the leading causes of death worldwide, including diabetes, heart
disease, stroke, and some types of cancer.

Obesity is considered a medical issue that upsurges the possibility of other
diseases and health complications, for example, cardiovascular disease,
diabetes, high blood pressure and certain types of cancers.

There are numerous aspects that can play a role in gaining and retaining
excessive weight. These factors comprise diet, lack of physical activity, stress,
emotional factors, poor sleep, and genetics.

Diabetes

Diabetes, a lifestyle disease, is considered a chronic disorder affecting millions
of people globally. It is a metabolic disease whereby blood glucose levels are
increased that eventually leads to heart disease, stroke, kidney failure,
neuropathy, eye damage, dementia, skin problems, and sleep apnea.

Although the severity of diabetes is established by the level of glucose in the
blood, its onset age generally defines the type of diabetes. Type 1, type 2,
type 3, neonatal and gestational diabetes are considered major forms of
diabetes.

It has been documented that type 2 diabetes is majorly the outcome of
numerous lifestyle factors including obesity, physical activity, diet, stress, and
urbanization. Some of the common risk factors leading to the onset of type 2
diabetes are listed below:

o Unhealthy Lifestyle — obesity, inactive lifestyle, inappropriate
consumption of food

o Dietary Factors — Low intake of whole grain and cereal, High intake of
sugar
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o Family History — Diabetes, Blood pressure, Polycystic ovary syndrome
(PCOS)

. Clinical History — Preterm birth, Metabolic syndrome, Gestational
diabetes

o Clinical Attributes — VVitamin D deficit, low levels of high-density
lipoprotein (HDL) cholesterol, the "good" cholesterol and high levels of
triglycerides, high homocysteine.

Cancer

Nowadays cancer is also considered more of a lifestyle disease due to many
lifestyle-associated factors like tobacco and alcohol intake, obesity, physical
inactivity, a poor diet like frequent intake of junk and fried food. Moreover,
other lifestyle aspects for example sun exposure, sexual practices, and
exposure to infected blood also add significantly to cancer occurrence.

Unhealthy lifestyle practices are implicated with various types of cancers.
There is sufficient evidence which supports only smoking and tobacco use can
lead to develop of cancer disease.

Cardiovascular diseases

Cardiovascular diseases are a set of diseases that affect the heart and blood
vessels about which you have studied in unit 5. Nowadays, in terms of
morbidity and mortality, cardiovascular diseases are serious public health
concerns across the world.

Hypertension or high blood pressure is also known to be developed by several
lifestyle aspects, medication régime, underlying health situations, genetic
reasons, or a blend of these factors.

There are numerous lifestyle-related risk factors for hypertension, and the list
appears to be increasing gradually with constant research. Cigarette smoking
is the single most common preventable reason for high blood pressure. An
inactive and sedentary lifestyle produces an escalation in heart rate. A
boosted heart rate needs the heart to work harder and with each contraction, it
uses a stronger force on the arteries, thus leading to high blood pressure.
Moreover, it has been reported that smoking instantly elevates blood pressure
and heart rate briefly by rising sympathetic nerve activity and myocardial
oxygen utilization.

Additionally, multiple dietary factors like excessive sodium intake are also
known to increase the risk for hypertension. Primarily lifestyle-related risk
factors for cardiovascular diseases are lack of physical exercise, tobacco
consumption, excessive alcohol intake, poor dietary habits, obesity, family
history of heart disease, smoking, stress, and depression. Apart from the
above-mentioned risk factors, there are also several underlying causes of
cardiovascular diseases. These factors include genetics, poverty, stress and
social, economic, and cultural changes influenced by globalization,
urbanization and ageing. A sedentary lifestyle such as sitting for long times will
escalate the risk of shrinkage and stiffening of heart muscles and thus rising
heart failure risk.
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Chronic respiratory diseases

Chronic respiratory diseases (CRDs), the diseases of the respiratory tract, are
considered one of the major human chronic ailments and lifestyle plays a very
critical role in its onset. In addition to tobacco smoke, environmental
pollutants, synthetics chemicals (antibiotics) and pollution, recurrent
respiratory infections, physical inactivity, and unhealthy diet play a role in the
incidence and development of CRDs. Some of the common CRDs are chronic
obstructive pulmonary disease (COPD), asthma, occupational lung diseases
and pulmonary hypertension. Recall the unit 6 Respiratory disorders
discussed in Human Physiology course (BBCCT-115) to know more.

SAQ 2

Enlist health complications associated with metabolic disorders.

6.4 IRRITABLE BOWEL SYNDROME -
BIOCHEMISTRY BEHIND THE
DISORDER AND THE INFLUENCE OF
DIET, STRESS AND ENVIRONMENT ON
THE CONDITION

IBS is a persistent functional gastrointestinal condition that affects the large
intestine. It is characterized by cramping, abdominal pain or discomfort,
bloating, gas, changes in bowel movements which may be diarrhea,
constipation, or both.

IBS is a common and most diagnosed gastrointestinal condition that causes a
significant health care burden and can sternly worsen the quality of life. The
etiology of IBS is poorly understood due to the absence of detectable
structural and biochemical abnormalities. However, many factors are involved.
It has been documented that only a small number of people with IBS have
severe signs and symptoms. Some people can control their symptoms with
medication and counseling and manage their diet, lifestyle, and stress.

Subgroups of Irritable bowel syndrome:

Based on the predominant bowel habit, IBS has been divided into the
following distinctive subgroups:

1. Diarrhea-predominant (D-IBS) — symptoms are mostly diarrhea and
abdominal discomfort.

2.  Constipation-predominant (C-IBS)— symptoms are mostly constipation
and abdominal discomfort.

3.  The mixture of diarrhea and constipation (M-IBS)- symptoms include
alternating loose stools and constipation with abdominal discomfort.

4, Undefined subtype (IBS-U)- symptoms vary.
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Irritable Bowel Syndrome Symptoms

There is significant variability in the clinical symptoms in the patients with IBS,
and the symptoms can fluctuate over time. However, the most common
symptoms include abdominal pain, cramping, bloating, distention, fullness,
burning sensation in the abdomen, disordered defecation, mucus in stool.

Additionally, gastrointestinal abnormalities like gut dysbiosis (microbial
imbalance), nerve sensitization, immune activation, weakened mucosal
functions, post-infection complications, altered gene expression profiles and
altered release of mucosal and immune mediators have been linked with IBS.

Moreover, individuals suffering from IBS may also experience symptoms that
are unrelated to the intestine like sleep disturbances, anxiety or depression,
migraine headaches, chronic pelvic pain.

Irritable Bowel Syndrome Causes

The precise cause of IBS is not known, and it is primarily considered a
multifactorial disorder. Among the acknowledged factors involved in the
pathogenesis of IBS, there is evidence to support the significant role of
psychological, stress and genetic aspects. Moreover, dietary habits and
bacterial overgrowth in the intestine can also increase IBS susceptibility.

Influence of diet on irritable bowel syndrome

With its significant characteristics of abdominal discomfort and disturbed
bowel habit, IBS is thought to be strongly influenced by diet. Therefore, dietary
habits and management are considered essential | tools in IBS treatment.

It has been well documented that nutrients present in the gastrointestinal tract
may affect the motility, sensitivity, barrier function and microbiota of the gut.
Similarly, food allergy/intolerance to some specific foods, poorly absorbed
carbohydrates, intake of alcohol, spicy food, and caffeine may induce
intestinal inflammation. Moreover, a growing body of data supports those
certain foods may increase water retention gas production, thereby leading to
intestinal distension, which induces abdominal pain, the sensation of bloating
and visceral hypersensitivity. Additionally, most IBS patients relate their
gastrointestinal symptoms to the ingestion of certain foods, thus making
dietary management an essential means to treat IBS.

Influence of stress on irritable bowel syndrome

Several reports suggest that people with IBS are more sensitive to
psychological problems like anxiety, stress, and depression. These strong
emotions trigger chemicals in the brain that turn on pain signals in the gut that
may cause spasms in the colon. Moreover, stress can also affect the immune
system, aggravating IBS symptoms.

Biochemistry behind IBS

It has been well documented that in IBS, the gut microbiota, epithelial barrier,
food antigens and bile acids stimulate abnormal responses in the
hypothalamus-pituitary-adrenal (HPA) axis, the brain-gut axis, the enteric
nervous system (ENS) and the immune system. Correspondingly, these
factors may function as putative biomarkers of the disease. Apart from these
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potential biomarkers, psychomarkers(‘psychological and psychosocial factors’)
like stress, depression and anxiety also influence gastrointestinal functions, for
example, motility, secretion, permeability and visceral sensitivity.

The co-morbidity of IBS and psychological distress is prevalent in society.
Experimental reports have revealed that after experiencing acute/chronic
stress, mucosal mast cells located closer to the enteric nerves increase in
numbers and get activated. Consequently, mast cells release neuropeptides
(5-hydroxytryptamine, 5-HT), proteases, and pro-inflammatory cytokines and
alter intestinal sensation, motility, secretion, and permeability, typical of IBS.
Stress can also increase the numbers of Enterochromaffin (EC) cells
lymphocytes, which are all involved in mucosal immune activation and
translate a stimulus into an integrated gut microbiota and gut function.

Stress stimulates the HPA axis and then triggers the release of CRF, ACTH,
and cortisol, which directly or indirectly affects gut function and influences
microbiota composition and growth. Furthermore, these hormones can also
stimulate the sympathetic nervous system and consequently lead to inhibiting
gastrointestinal secretion and motor activity and contraction of gastrointestinal
sphincters and blood vessels in IBS patients.

SAQ 2

Fill in the blanks with appropriate words:

i) In IBS, the in the number of mast cells alter intestinal
sensation, motility, secretion, and permeability.

i) is the most common psychosocial factors that can trigger
the symptoms of IBS.

i) Stimulation of can inhibit the gastrointestinal secretion and
motor activity.

4.5 PREVENTION AND MANAGEMENT OF
LIFESTYL DISORDERS

Lifestyle diseases are a menace to the socio-economic facets of nations
worldwide. Several affordable solutions can be suitably implemented to confer
the lowest risk of such diseases. In addition to appropriate diagnosis,
screening, and treatment, managing lifestyle ailments also includes offering
palliative care for individuals who need it. Quality lifestyle disease intervention
must be provided through a primary healthcare approach where early
detection and proper treatment are prioritized. Moreover, an all-inclusive
attitude includes all sectors embracing health, finance, education, planning,
and others to minimize the risks associated and impact of lifestyle diseases on
individuals and society.

The best way to manage and control a lifestyle attributed disorder is to control
the risk factors. In other words, several lifestyle diseases can be prevented
and controlled by being physically active, being of average weight, avoiding
smoking, and consuming a moderate amount of alcohol, or avoiding it.
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The following tips to prevent and manage of lifestyle disorders:

Eat more green vegetables
Be physical active:

Maintain ideal body weight, -
Regular walking -

Stop tobacco smoking and alcohol

1

2

3

4

5

6. Consume less sugar
7. Stop unhealthy foods

8. Get health checkup (body weight, blood pressure and sugar)
9. Get enough sleep and don't take over stress

1

0. Take medicine timely

6.5 SUMMARY

Metabolic syndrome occur as a result of poor lifestyle choices,
dehydration, lack of physical fitness, smoking, malnutrition, starvation,
and stress. The collection of these health risk factors further leads to
develop lifestyle disorders such as obesity, diabetes, hypertension,
cancer, cardiovascular diseases, and chronic respiratory diseases.

Obesity is usually caused by excess eating habits and a sedentary
lifestyle. It is a serious public health problem as it is associated with
some of the foremost reasons for death worldwide. Obesity increases
the likelihood of other diseases and health complications, for example,
cardiovascular disease, diabetes, high blood pressure and certain types
of cancers.

Some of the common underlying factors responsible for the development
of lifestyle associated disorders are genetic aspects, oxidative stress,
poverty, mental stress, anxiety and social, economic and family issues
and ageing.

Irritable bowel syndrome is a functional gastrointestinal disorder with a
high population predominance. The condition can be devastating in
certain patients, while others may have mild signs. Female sex, younger
age and persons with preceding gastrointestinal infections are at higher
risk to develop IBS.

Clinical indicators of IBS comprise abdominal discomfort, stool
abnormalities, bloating, cramping, distention, fullness, burning sensation,
disordered defecation, gut dysbiosis. Additionally, nerve sensitisation,
immune activation, weakened mucosal functions, post-infection
complications, altered gene expression profiles and altered release of
mucosal and immune mediators have also been linked with IBS.
Moreover, persons suffering from IBS may also experience symptoms
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that are unrelated to the intestine such as sleep disturbances, anxiety or
depression, migraine headaches, and chronic pelvic pain.

. Based on the predominant bowel habit, IBS has been divided into D-IBS,
C-IBS, M-IBS and IBS-U subtypes. The precise cause of IBS is not
known, and it is primarily considered a multifactorial disorder. Among the
acknowledged factors involved in the pathogenesis of IBS, there is
evidence to support the significant role of psychological, stress and
genetic aspects. Moreover, dietary habits and bacterial overgrowth in the
intestine can also increase IBS susceptibility.

o Although the underlying pathogenesis is not well understood, etiological
factors include increased epithelial permeability, gut dysbiosis,
inflammation, visceral hypersensitivity, genetic factors, and altered gut
immune system and brain-gut interactions.

o IBS is thought to be strongly influenced by diet, and thus, the role of
dietary habits and their management is considered an essential tool in
IBS treatment. Moreover, people with IBS are more sensitive to
psychological problems like anxiety, stress, and depression. IBS
noticeably disturbs the quality of life and enforces an intense burden on
patients, physicians, and the healthcare system.

o Lifestyle disorders can be easily prevented by eating healthy meals,
adequate physical activity, good sleep, stress management and avoid
consumption of alcohol and quite tobacco smoking.

6.6 TERMINAL QUESTIONS

1. What is irritable bowel syndrome?

2. What are the factors which affect a person’s lifestyle?
3.  What are the different subtypes of IBS?

4. How can stress elevate the risk of developing IBS?

5. What are the lifestyle factors associated with the
development of cardiovascular diseases?

6. How sedentary lifestyle can increase the risk of
cardiovascular diseases?

6.7 ANSWERS

Self-Assessment Questions

1. (a)

i) True
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ii) False

i) False

b).

i) Smoking
i) Increase

i)  over consumption of alcohol and high fat diet

Metabolic syndrome is a collection of health problem that increases the
risk of obesity, heart disease, diabetes, stroke, insomnia, stress,
atherosclerosis etc. These conditions cause increased blood pressure,
high blood sugar, deposition of excess body fat in blood vessels and
abnormal bad cholesterol or triglyceride levels.

i) Increase
ii) Stress

i)  Sympathetic nervous system

Terminal Questions

1.
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Irritable bowel syndrome is a functional bowel disorder characterized by
frequent abdominal discomfort or pain, irregular defecation, change in
frequency of stool, change in consistency of stool, bloating.

Factors which a person’s lifestyle include Socioeconomic circumstances,
level of education, health, communities/personal relationships, social
security, gender, age, and interpersonal influences may act as
significant constraints in an individual’s life. These constraints may be
the dominant factor in practicing a healthy lifestyle and may force a
person to choose unhealthy conditions and practices.

Based on the predominant bowel habit, IBS has been divided into the
following distinctive subgroups:

a. Diarrhea-predominant (D-IBS) — symptoms are mostly diarrhea
and abdominal discomfort

b.  Constipation-predominant (C-IBS) — symptoms are mostly
constipation and abdominal discomfort

C. The mixture of diarrhea and constipation (M-IBS) — symptoms
include alternating loose stools and constipation with abdominal
discomfort.

d. Undefined subtype (IBS-U) — symptoms vary

Stress can also stimulate the HPA axis and then trigger the release of
corticotrophin-releasing factor (CRF), Adrenocorticotropic hormone
(ACTH) and cortisol. The release of these hormones affects gut function
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by influencing the growth of gut microbiota and stimulating the
sympathetic nervous system. Additionally, acute stress may lead to an
increase in mucosal mast cells that release neuropeptides, proteases
and pro-inflammatory cytokines and alter intestinal sensation, motility,
secretion, and permeability, which is typical of IBS.

Primarily lifestyle-related risk factors for cardiovascular diseases are lack
of physical exercise, tobacco consumption, excessive alcohol intake,
poor dietary habits, obesity, family history of heart disease, smoking,
stress, and depression. Apart from the above-mentioned risk factors,
there are also several underlying causes of cardiovascular diseases.
These factors include hereditary aspects, poverty, stress and social,
economic and cultural changes like globalization, urbanization and
population ageing.

A sedentary lifestyle such as sitting for long times will escalate the risk of
shrinkage and stiffening of heart muscles and thus rising heart failure
risk.
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