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Introduction

Heart attack and stroke are the two great heists of life, and the
villain? Though there are many culprits, elevated blood cholesterol
level is a well-established risk factor for atherosclerosis [1], leading
to heart attacks (ischemic heart disease), stroke, peripheral vascular
diseases and subsequent deaths. After the establishment of a firm
correlation between high plasma cholesterol and deaths from
coronary heart disease (CHD) from the Framingham heart studies [2],
the need for a ‘policeman’ to keep cholesterol levels in check became
evident. The discovery of this ‘policeman’, the statin, is a story of
careful observation, trials, setbacks, and rumors, which culminated
in the birth of a successful drug with which millions of people have
extended their lives.

Process of Discovery

Virchow, the father of modern pathology, first observed that
arteries of patients dying of occlusive coronary vascular disease,
such as myocardial infarction (MI), were often thickened and
contained a yellowish fatty substance, subsequently identified as
cholesterol. This pathological condition was termed ‘atheroma’ [2],
the Greek word for porridge. Anitschkow and Chalatow explained the
cause of this condition in 1913 by showing that feeding cholesterol to
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rabbits rapidly produces atheromatous disease, similar to that found
in man [2]. Following the establishment of a correlation between
high cholesterol levels and diseases, researchers started to work
towards novel ways of treating these diseases without altering diet
and lifestyle. Akira Endo, a Japanese researcher, was a forerunner
among them. In the late 1960s, when working at a medical college
in New York, Endo noticed that heart attack was the leading cause
of deaths in the US. Though many cholesterol-lowering agents such
as nicotinic acid, cholestyramine, neomycin, and triparanol were
available in the 1960s, their patient compliance was low. Nicotinic
acid had side effects such as cutaneous vasodilation (widening of
blood vessels in the skin) and gastric upset.

HMG-CoA redt 3 l 5 Statins
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Figure 1 | The cholesterol biosynthesis pathway. Cholesterol biosynthesis is a complex
process involving more than 30 enzymes. A simplified version is shown here, which highlights the
step inhibited by statins, and shows the chemical structures of the starting material (HMG-CoA)
and product (mevalonate) of this step.
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Cholestyramine was not tolerated by all patients. Patients using
neomycin had symptoms such as nausea and diarrhoea. Triparanol
was effective in reducing cholesterol levels by inhibiting the final
steps of the cholesterol synthesis pathway in the body, but this
resulted in the accumulation of the sterol products of earlier steps.
Because of their side effects, they were withdrawn in the early 1960s
[3]. Based on Endo’s experiences with many drugs, he hoped that
inhibition of early steps of de-novo cholesterol synthesis would be
helpful in lowering plasma cholesterol, without the accumulation of
sterols observed with triparanol.

This hope propelled him to search for an inhibitor of the enzyme
HMG-CoA reductase. The search was triggered by his observation
that certain fungi produced compounds that inhibited the growth of
sterol-requiring microbes. Endo conducted two types of assays using
fungal culture broths. The first assay tested the capacity of broth
to inhibit incorporation of 14C labelled acetate to non-saponifiable
lipids in the early steps of the pathway. The cultures which inhibited
incorporation were labelled as active. The second assay tested
the ability to inhibit lipid synthesis from mevalonate to determine
whether there was any inhibition in later steps. Those cultures which
were active in the first assay (inhibited initial steps of pathway) and
not active in the second assay (did not inhibit later steps of pathway)
were thought-provoking. Such samples were predicted to contain
a compound that inhibited early steps of the cholesterol synthesis
pathway. The principal active component from these culture broths
were isolated. This process continued for 2 years as Endo tested
about 6000 culture broths!

By late 1973, a compound from a strain of Penicillium citrinum
was found to be effective and was named mevastatin. The same
compound (designated compactin) wasalsoisolated from Penicillium
brevicompactum. Interestingly, when the structure of mevastatin
was determined, its acid form showed amazing similarity with HMG-
CoA, the natural substrate of HMG-CoA reductase. Additionally, the
drug had 10,000-fold higher affinity for HMG-CoA reductase than
the natural substrate did. Though the drug was isolated in the early
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1970s, it faced many hurdles during trials. Studies showed that
compactin was not able to lower blood cholesterol when given to
rats for 7 days [3]. To investigate these discouraging results, Endo
orally administered compactin to rats. After a few days, the rats were
sacrificed and microsomal fractions of their livers were assayed for
HMG-CoA reductase activity. It was determined that compactin had
induced a 10-fold increase in hepatic HMG-CoA reductase. Thus, the
need to introduce more animal models became clear. Hens laying
eggs that contained a large quantity of cholesterol were used,
followed by dogs and monkeys. The drug was highly effective and no
adverse reactions were noticed.

Compactin Penicillium citrinum Pen-51

CiHy O
Mol. Wt. 390.51

Source. Endo A, Kuroda M, Tsujita Y. J Antibiof 1976, 29. 1346-1348

Further problems arose when human trials began. Though total
cholesterol was lowered, the first patient suffered from muscular
weakness when the drug was given at 500 mg/day (but not 200 mg/
day). Clinical trials were started in 1978, but most were suspended in
mid-1980, because of a rumour that mevastatin had led to lymphoma
(atumour of the lymph gland) and toxic effectsin some dogs. The data
from this experiment has not been clearly reported. This rumour led
to long-term toxicity studies, which determined that toxicity was only
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present at high doses. Mevastatin was effective in humans at as low
a dose as 0.2 mg/kg [4]. Thus, a dose of 200 mg/kg which produced
toxic effects in dogs was a thousand times higher than the effective
dose in humans. The drug was gradually modified, and in February
1979, Merck and Endo independently isolated lovastatin, based on
experimental data. The drug was later approved by the FDA.

Compactin was given to animals during periods colored in light blue

= o ]
-16 8 0 8 16 24 32 -16 8 0 8 16 24
Days Days

Sourses:(A) Tsujita Y, Kuroda M, Tanzawa K, Kitano N, Endo A. Atherosclerosis 1979, 32: 307-313
(B) Kuroda M, Tsujita Y, Tanzawa K, Endo A. Lipids 1979, 14. 585-589

Impact

Since then, statins have helped millions of people reduce the
risk of atherosclerosis and thereby its complications. Fourteen
major clinical trials involving 91,000 patients with atherosclerotic
cardiovascular disease have documented a 30% reduction in heart
attacks after treatment with statins [5]. Recent analysis has indicated
that the long-term cardiovascular benefits of statins greatly outweigh
the risk of side effects in patients for whom they are recommended
[6]. Additional studies have shown that statins are effective in treating
symptomaticintracranial atherosclerotic plaques [7]. Above all, statins
not only increase the longevity of patients, but also help to control the
complications related to cardiovascular diseases without necessarily
sacrificing our lifestyle and the gustatory delights we enjoy.
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The corona virus pandemic has taught us the biggest lesson in
life, that a healthy lifestyle helps one’s immune system to be in the
best shape possible to tackle pathogens. It is important to have a
comprehensive and timely monitoring of disease burden in all age
groups, especially in children and adolescents. Most of the life style
disorders which relate to the problems adults have do not really
manifest until a certain age. The seeds of the problems which are
sown at a much early age, include a sedentary lifestyle due to lack
of physical exercise, smoking, diabetes etc. By following a healthy
lifestyle, most of the risk factors can be controlled reducing the risk
for heart diseases later in life. It is alarming to know that a child born
today is 500 times more likely to die of acquired atherosclerosis than
of congenital heart diseases which makes it very important for kids
to grow up with the understanding that they are in large measure
responsible for their health.

Risk factors in childhood and adolescence that have a direct
relationship on the probability of having cardiac disease later in life
include an inactive lifestyle, obesity, smoking, high blood pressure,
and high cholesterol.

Sedentary Lifestyle

Sedentary behavior among children contributes to delayed
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cognitive development and a decrease in academic achievement.
Sedentary lifestyle also leads to a range of impaired psychological
health, increased risk of obesity and cardiovascular complications.
Cross-sectional studies revealed that children and adolescents who
participated in higher levels of physical activities had better HRQOL
(Health-related quality of life) than those in an inactive lifestyle.
Physical activity/exercise is directly associated with weight, age,
sex, and socio-economic features of the individual. As per the WHO
guidelines, children and youth aged 5-17 years old should participate
in at least 60 minutes of moderate to vigorous-intensity of physical
activity every day. With the advancements in technology and
increased use of screen-based electronic devices like smart phones,
laptops and widespread accessibility to the internet, children and
adolescents spend more time engaging in sedentary activities than
a decade ago. In order to develop awareness and improve health
of the pupils, many countries have incorporated physical activity
and/or sedentary behavior guidelines for school-age children and
adolescents. In spite of the continued efforts, majority of the young
people around the world, however, do not meet the required levels
of physical activity.

Smoking

No doubt smoking among teenagers (high school kids) is a
serious concern. The addictive tobacco carries with it an extremely
high likelihood of heart disease, lung disease and colon cancer.
Tobacco smoke is loaded with approximately 4,000 toxic chemicals,
including oxidative gases, heavy metals, cyanide, and at least 50
different carcinogens. Both active and passive exposure to tobacco
smoke significantly contributes to morbidity and mortality in
children. Passive or environmental tobacco smoke (ETS) contains
particles much smaller than those in mainstream smoke, and
therefore has greater penetrability to the airways of children. The
total nicotine dose received by children whose parents smoke is
equivalent to actively smoking about 60 and 150 cigarettes per year.
Smoking further causes a gradual decline in the activity levels of the
children and adolescents increasing the prevalence of obesity. Long-
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term exposure to ETS causes inflammation and an imbalance in the
lipid profile that leads to lipid accumulation in the blood vessels
of the heart and aorta leading to obesity. Obesity is a definite risk
factor for coronary events later in life. Being the most preventable
cause of death and the most serious risk factor for cancer, tobacco
consumption needs to be monitored from young age itself.

High Blood Pressure/High Cholesterol

Systemic hypertension is the major cause of morbidity and
mortality among adults. Recent studies report that the prevalence of
primary hypertension isincreasing among children. Thisis a growing
problem and the condition is often overlooked in children and
adolescents. Evidence on the short- and long-term effects of blood
pressure elevation in childhood clearly shows that it is not a benign
condition and early identification and appropriate management of
hypertension in children and adolescents is important to prevent the
development of hypertensive end organ disease. The contributing
factors for high blood pressure in children are many including
chemical exposure in early-life as well as environmental factors.
It is advisable to screen the children for elevated blood pressure
annually or at every hospital visit if risk factors are present. In
addition, history and physical examination and targeted screening
tests could be done to evaluate for underlying medical disorders
like comorbid cardiovascular diseases, diabetes mellitus and
hyperlipidemia. Similarly, it is recommended to perform selective
screening in children whose first or second degree family members
have had evidence of coronary artery disease below the age of 55
or for children whose parents are known to have high cholesterol
or triglyceride levels, even if they have not yet developed coronary
artery problems (National Cholesterol Education Program).

Prevention of Heart Disease Starts in Childhood

Even though children and teens do not show the symptoms of
heart disease, the silent buildup of fat in the blood vessels can start
in childhood and can have a serious impact on their adult life. Most
of the risk factors that affect children can be controlled early in life,
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lowering the risk of heart disease later in life which includes initiating
lifestyle changes such as weight loss if overweight or obese, a healthy
diet, and regular exercise. Exercise need not be complicated. It is
important to know that lack of access to formal activities doesn’t
preclude exercise whereas participation in organized sports or
dancingis necessary. Parents play a veryimportant roleininculcating
healthy lifestyle among children by encouraging healthy eating and
regular aerobic exercises. Family activities/ group games should also
be encouraged such as strolls and bike rides.

Healthy Food and Healthy Hearts

It is essential for children and adolescents to follow a healthy
diet. A balanced diet should be high in fiber and low in fat without
overdoing snacking in between meals. The recommended fat intake
of children aged 4 to 18 years is 25 to 35 percent calories required
per day and for children ages 2 to 3 years it is 30 to 35 percent of
calories required. It is also essential to avoid fast food restaurants
and monitor the serving sizes. The recent trend towards super sizing
everything must be consciously avoided. As Benjamin Franklin
stated “An ounce of prevention is worth a pound of cure”. Prevention
remains the best strategy and the sage advice is valid even today.

Raising Healthy and Happy Children

The American Heart Association (AHA) and the United States
Department of Agriculture offer some exercise/dietary guidelines for
children of ages 5 and older:

« Provide at least 30 minutes of enjoyable, moderate-intensity
activities every day.

+ Entertain 60 minutes of moderate to vigorous activity for children
most days of the week.

« Alternative to 60 minutes of activity is to provide two 30-minute
or three 20-minute periods of activity appropriate for the age,
gender and development of your child.
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+ Monitor screen time and do not offer food as a reward for your
children’s accomplishments.

« Enroll children in group activities like cycling, sports camps etc.

+ Strict dietary guidelines to be followed from ages 2 onwards like
restricting the amount of total fat consumed be no more than
30% of total daily calories and saturated fat less than 10% of total
daily calories.

+ Usethe “age+5” guideline for calculating the appropriate amount
of fiber. For example; a 7-year-old should eat 12 grams of fiber
(7+5=12). When their daily calorie intake reaches 1,500 or more,
increase fiber to 25 grams.

+ Children also should eat at least five servings of fruits and
vegetables every day.

Reference

Physical Activity Guidelines for Americans, 2nd edition.
Department of Health and Human Services 2018.
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COVID - 19 PANDEMIC AND
LIFESTYLE DISEASES
A VICIOUS CYCLE

Mrinal Murali Krishna, MBBS
Government Medical College, Trivandrum
mrinalmuralikrishna@gmail.com

As of 20" December, 2020, the WHO reports nearly 75 million
confirmed cases of COVID-19 worldwide with 1.7 million deaths
[1]. Public health recommendations and government measures
taken to abate the spread of the infection have indirectly impacted
food availability, dietary quality, access to recreational areas,
social activities, work and financial security [2]. These factors have
radically changed lifestyle-related behaviours over time, especially
daily eating, physical activity and sleep habits which are known to
be independent risk factors for metabolic complications such as
obesity, diabetes and cardiovascular disorders [2].

A large cross-sectional online survey was conducted during the
unlock phase (August 15 to August 30, 2020) across various cities,
towns and villagesin India. Responses from 995 individuals showed a
mixed effect of the preventive measures adopted to control COVID-19
on the lifestyle-related behaviour. A significant improvement in
regular meal consumption pattern and healthy eating behaviour and
reduction in unhealthy food intake were positive indicators, while
significant reduction in physical activity and increase in sitting time,
screen time and stress were negative indicators. The negative effect
of lifestyle-related behaviours might outweigh the positive effect of
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eating behaviour, which can lead to higher incidence of weight gain
and associated metabolic complications [2].

Asedentary lifestyle can undoubtedly increase the risk of obesity
and cardiovascular diseases. An interesting study done in London
busmen in 1949 showed that the incidence of coronary heart disease
is less in the middle-aged conductors of London’s double-decker
buses than in the drivers of the same age. In particular, the “sudden
death” rate of conductors under 50 is one-third that of drivers [3]. By
using information on sizes of uniforms, it has been shown that the
girth of conductors was less than that of drivers in each 5-year age
group from 25-29 to 60-64 [4]. This suggests that physical inactivity
due to sustained quarantine and social distancing during this
pandemic can increase the risks for obesity and downregulate the
ability of organ systems to resist viral infection.

Confinement to the home and psychological distress due to
the COVID-19 pandemic may lead to harmful health behaviours,
such as overeating, sedentary behaviour with reduced physical
activity, elevated alcohol and tobacco use and increased screen
time causing impaired sleep. All of these behaviours are associated
with non-communicable diseases and can interfere with immunity
[5]. Unhealthy eating habits together with a reduction in physical
activity contributes to weight gain during quarantine. A reduction in
our physical activity will increase oxidative stress, Oxidative stress is
mutually linked to inflammation, often associated with an increased
risk of dysfunction of the lining cells (endothelium) of the blood
vessels [6]. In addition, obesity is associated with elevated circulating
levels of inflammatory cytokines, which are subsequently decreased
with weight loss. In obese individuals, adipose tissue becomes
dysfunctional, promoting a pro-inflammatory, hyperlipidaemic, and
insulin-resistant environment that contributes to cardiovascular
disease [7].

Obesity was associated with an approximately 3-fold increased
risk for severe COVID-19 (33.3% vs. 14.7%, respectively), and longer
hospital stay (median 23 vs. 18 days, respectively) was noted in
obese vs. non-obese patients [8]. Obesity has also been associated
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with a significantly higher rate of ICU admission or death [9]. Further,
obesity class | (BMI>30 kg/m2) and obesity class Il (BMI>35 kg/m2)
have been associated with an increased risk for need of invasive
mechanical ventilation in patients hospitalized for COVID-19,
independent of age, sex, diabetes mellitus and hypertension [9,
10]. Obesity in turn is a risk factor for the development of diabetes
and hypertension. Both diabetes history and hyperglycaemia are
independent predictors for the fatality of COVID-19. Diabetes can
increase the risk of immunodeficiency, lung injury, infectivity and
virulence of SARS-CoV-2. Additionally, the viral infection mightin turn
induce glucose dysregulation in pre-existing diabetes, or even cause
new-onset diabetes in those without a history of diabetes, which can
work as an amplification loop and form a vicious cycle [11].

It is thus necessary to promote physical activity at home
during quarantine. The 2019 American College of Cardiology/
American Heart Association Guideline on the Primary Prevention
of Cardiovascular Disease recommended “at least 150 minutes
per week of accumulated moderate-intensity or 75minutes per
week of vigorous-intensity aerobic physical activity” to reduce
Atherosclerotic cardiovascular disease (ASCVD) risk. Additionally,
“engaging in some moderate- or vigorous-intensity physical activity,
even if less than this recommended amount, can be beneficial to
reduce ASCVD risk”. Today, there are thousands of workout videos
available on the Internet, allowing individuals to perform these
workouts independently. A physically active lifestyle may counteract
the negative impact of prolonged phases of social distancing on
physical and mental health during the COVID-19 pandemic.

A balanced and healthy diet containing enough macronutrients
and diverse micronutrients is a prerequisite of an optimally
functioningimmune system. High-energy ‘Western’ diets and obesity
are major risk factors for a more severe course of COVID-19. Given
the reciprocal relationship between sleep and immunity, sufficient
restorative sleep is needed for adequate immune functioning.
Reducing smoking rates and limiting alcohol intake are importantin
decreasing disruptive effects on the immune system and improving
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the ability to cope with infection [5].

People with pre-existing conditions, such as diabetes, are at
high risk of a severe disease course and it is essential that blood
glucose should be carefully monitored, as chronic hyperglycaemia
can lead to immune dysfunction. Patients should be encouraged
to continue medication prescribed for hypertension, diabetes or
dyslipidaemia [12]. Continuation of usual care for people with
diabetes by incorporating telehealth, with a larger focus on sick
day management, early detection and testing for COVID-19 where
possible and increased blood glucose testing to account for changes
in daily routine, diet and mental health should be encouraged [13].

At present, physical distancing and face masks are undoubtedly
the best preventive measures to avoid exposure to SARS-CoV-2.
However, appropriate lifestyle changes as mentioned above can help
curb the vicious cycle of lifestyle diseases and COVID-19 infections
and may contribute to shifting the population distribution of
infection risk and preventing severe outcomes of COVID-19.
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MATTERS OF THE HEART

Adithya Kishore
Class: XB, Loyola School
Sreekariyam, Thiruvananthapuram, Kerala

Khalil Gibran once said, “Beauty is not in the face, beauty is a
light in the heart”. The human heart feels the things the eyes cannot
see and knows what the mind cannot understand. If you think with
your head, a heart is just an organ for pumping blood, but if you think
with your heart, you know that a heart is the core of human existence.
A heart feels and expresses. This proves that heart matters.

During this pandemic time, one may not be able to avoid
vulnerability but still be kind to your heart. Mark Twain’s thoughts
on losses sound all the more insightful in these pandemic times.
“Nothing that grieves us can be called little: by the eternal laws of
proportion a child’s loss of a doll and a king’s loss of a crown are
events of the same size.” The heart is not something to be messed
with. It provides oxygen to all parts of the body. Once it stops, the
story is over for us. Some part of the brain can go haywire, still we live.
Some part of the kidney or the liver can go haywire, still we live. But if
the heart goes haywire, there is no chance we can live. From ancient
times to modern digital world, it has been proven that heart is the
most important organ other than the brain for human existence.

Buddha said “Thousands upon thousands of lights is inferior
to a light of heart. Only within our body, with its heart and mind,
can bondage and suffering be found and only here can we find true
liberation. Karma grows from our hearts.”

The theme for this year’s World Heart Day celebrated on 29th
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September is “Use Heart to Beat the Cardiovascular Diseases.” This
campaign has been rightly put forth in these COVID-19 pandemic
times as heart disease has been recognized as the leading cause of
death among Indians accounting for about 28% of the total deaths
in the country. It is a severe situation that has to be addressed
immediately.

The overall management of heart disease starts with awareness.
Change in one’s behaviour and lifestyle and belief that the life can
continue after heart diseases. Going by Benjamin Franklin, “The heart
of a foolis in his mouth, and the mouth of a wise man is in his heart.”

It is shocking to know that cardiovascular diseases still remain
the leading cause of death in the world over the past 15 years.

From mummies in ancient Egypt to the current digital era our
understanding of heart and vascular diseases has comes a long
way. From William Heberden who bought “anfina” to the notice of
medical profession and stethoscopes to complex CABG and PCl’s, we
have come a long way in the journey of studying our heart.

Still, the heart diseases and treatment remain elusive to the
common man - from lifestyle modification to complicated surgeries.

As a student, | think that any great structure requires a strong
foundation built with hard work. So, the need of the hour is to create
public awareness about heart diseases and seeking early medical
care with the help of new technological advances and expert
specialist care.

Using your heart is about using these three things:
« Your head - to understand and act on behaviour for healthy heart
« Yourinfluence - your example
« Your compassion

We can also use our heart to make better diet choices, quitting
detrimental activities like smoking and drinking and exercising

regularly. We should listen to our heart by not letting COVID-19 stop
regular exercises and check-ups.
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Children have to be lured away from calory rich food. Obesity is
to be avoided at all costs. Use your heart to make kids understand

the importance of being physically active, reduce sedentary time.
Reduce Screen time.

We should have a heart to lead by example and indulge in at
least 60 minutes of moderate to intense physical activity every day
ourselves.

| would like to end this essay by quoting the lines of Christina
Rossetti:

‘My Heart Is Like a Singing bird

Whose nest is in a water ’d shoot;

My heart is like an apple-tree

Whose bows are bent with thickest fruit;
My heart is like a rainbow shell

That paddles in a halcyon sea;

My heart is gladder than all these...

The poet in these lines is celebrating her birthday.

Let child be the father of man and every person celebrate each
and every birthday heartily.
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MATTERS OF THE HEART

Aditya Krishnan
Class: IX-B, Kendriya Vidyalaya, Pattom
GRA 426, LEKSHMI, Gowrisapattom, Trivandrum, Kerala

Covid 19 has been an unprecedented opponent to mankind. In
spite of the several medical advancements made, a cure is currently
non-existent. We have already heard about lots of troubling things
lately, lots of people losing their jobs, social isolation, several
celebrities reporting bankruptcy, cases of domestic violence having
doubled, to name a few.

Inthese troubling times, compassion is perhaps the most wanted
thing currently. And compassion is always connected with our heart
than our brain. When you hear someone say the word ‘heart’, what do
you think? What is the first thing that comes to your mind? A pump
right? A not so simple organ, the size of your fist. A magical thing that
keeps all of us alive.

It is way more than that.

In the 17th century BC, the Egyptians believed that intelligence
resided in the heart. A fact you might think is not true. When you
hear someone say ‘that guy has a big heart’, what do you think? It
means obviously that the guy cares, no? This term ‘a big heart’ arises
from the fact that our hearts have a lot more power than we think it
has. Obviously it never stops. It beats 100,000 times per day. Isin’t
that’s magic. The heart is where we find our comfort and safety in the
darkest of times. It is what binds us together and what breaks when
we are apart. The heart has its own magic- love.

Research has shown that the heart has an intelligence which
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gets influenced by our brain, our emotions, choices etc. Believe
it or not, the heart sends more signals to the brain than the other
way. A part of the vagus nerve arises from the brain stem and it has
numerous innervations in the heart. It is a part of the autonomic
nervous system (ANS). The pattern of heart rhythms known as heart
rate variability (HRV) is a reflection of our emotional state and is
influenced by the ANS. In times of stress or fear, the vagus nerve
tone decreases. When one is calm, open and relaxed, the tone of the
vagus nerve is increased. When we are compassionate and loving,
our HRV is highly irregular and in times of anger frustration etc, our
HRV becomes smooth and regular. Our HRV is thus contrary to our
normal expectation.

One of the greatest causes of sudden cardiac arrest and what
results in death is a lack of heart rate variability- an arousal to threat
and decreased vagal nerve tone.

Feelings like compassion arise from the heart. This is proven by
the fact that while a strong emotion can silence a thought, it is hard
to think ourselves out of a strong emotion. When we look inward, we
become more aware of what is happening within us. This is when
we connect with our heart. The result is that we become more open,
go outward and connect with others. This is what the intelligence
of the heart teaches us- connect with our heart to connect with all
around us. The mind wants us to divide and keep us separate, the
heart wants us to connect and be one.

How does this connection with others help you? Well, we are
wired for social connection and when this is cut off, we get sick.
Isolation and loneliness will put you at a greater risk for disease and
death than smoking. Social connections trigger the same reward
centres in our brain that are triggered when people use drugs,
alcohol etc.

If that’s still not enough evidence, what about one’s personal
experience? When we read the story of a lost child, our heart can
ache, when we feel ashamed or forgotten, our heart can feel tight
and constricted, it feels like it can break and sometimes does. But
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under pressure of intense love or immense suffering, our heart can
crack wide open and never be the same again. This is reality, there is
actually a condition called Broken Heart Syndrome. It includes a part
of your heart temporarily enlarging and doesn’t pump well, while
the rest of your heart functions normally or with even more forceful
contractions. This is mainly caused due to an emotionally stressful
event.

To conclude, itisrightly said that our heartis much powerful than
the brain- when the brain changes, we change but when the heart
changes, it changes how we perceive the world and that changes
absolutely everything.

olume 5; No.1 FebruaK2021

MATTERS OF THE HEAR




PREVENTION OF HEART
DISEASES

Angeline Ann Renji
St. Thomas Central school, Mukkolakkal
TC 15/880, PRA 8, Cotton Hill, Vazhuthacaud,
Thiruvananthapuram, Kerala

A good health can add years to your life and life to your years. Our
body is made up of many different organs like eyes, nose, hands,
legs, etc. and the coordination of all these parts is essential for the
growth and development of a human being. Different systems like the
skeletal system, muscular system, circulatory system and digestive
system form an organism. All of these work together for the proper
efficiency of the human body. Even if one part of these systems or
organs gets a problem or is damaged, our body won’t be able to
work properly. Proper functioning of these systems is required for a
human being to live.

The heart is one of the most important organs of the body. It is
a part of the circulatory system. It is a muscular organ, divided into
four chambers, namely two atria and two ventricles. Among which,
the right atrium and ventricle make up the right portion of the heart,
and the left atrium and ventricle make up the left portion of the
heart. The size of the heart is about the size of a clenched fist. The
human heart functions throughout a person’s lifespan and is one
of the strongest and hardest working muscle in the human body. A
healthy heartbeat is a wonderful treat for our body.

Cardiovascular or heart diseases are the leading cause of death
in today’s society. Heart conditions include problems in the vessels,
structure and blood clots. The most common types include coronary
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heart disease (damage or disease in the heart’s major blood vessels),
atherosclerosis (hardening of the arteries), cardiac arrest (sudden,
unexpected loss of heart function, breathing and consciousness),
heart failure (a chronic condition in which the heart does not pump
blood as well as it should), high blood pressure or hypertension (a
condition in which the force of the blood against the artery walls
is too high), stroke (damage to the brain from interruption of its
blood supply), arrhythmia (improper beating of the heart, whether
irregular, too fast, or too slow) etc.

There are many reasons that can raise our risk for heart diseases.
Some of them can’t be prevented, like family history, age, sex and
ethnicity. Some of them are caused because of intake of certain
medicines, excessive alcohol use, smoking, obesity, physical
inactivity etc. We can reduce the risk to get heart problems and
prevent heart diseases up to a certain limit by various means.

Consumption of alcohol and tobacco products can cause high
blood pressure and damage to our heart and it also adds calories
to our body which can increase our weight. If we stop or limit the
consumption of alcohol and tobacco products, it can improve the
health of our health. Being obese or over weight can add to the
risk of heart problems. Excess weight can increase the chances of
developing heart problems which includes high blood pressure, high
cholesterol and diabetes. Controlling our weight can reduce the risk
of getting heart diseases. Reducing weight by even small quantities
can be beneficial in many ways for our body and heart.

Regular exercise and yoga can also reduce our risk of heart
diseases. It is truly said by Gene Tunney, “Exercise should be regarded
as a tribute to the heart.” It strengthens our heart and improves blood
circulation. It helps us control our weight and reduces the chance
of developing conditions that may put a strain on our heart such as
high blood pressure, high cholesterol and diabetes. Even if we walk
for a few steps in between, it can help a lot. Including exercise in our
lives can really help in our overall health conditions. Aim for a few
moments of stretching or walking or any other kind of exercise in

between.
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Eating a healthy diet is very important for the good health of our
heart and body. Eating plenty of fresh fruits, vegetables and whole
grains is very essential for our health. Avoiding or limiting items like
sugar, salt, processed food, oily food and food that contain saturated
fatis essential. Managing stress is important for a good heart health.
Stress can cause heart diseases by increasing blood pressure.
Extreme stress is a cause for heart problems. Some people find
unhealthy ways like smoking and drinking to cope with stress. This
can add more problems to our health. Some ways that can help to
manage stress are meditation, focusing on something peaceful and
calm, listening to music and exercising.

Controlling our blood pressure and cholesterol level are also
important for good heart health. Blood pressure should be checked
regularly, at least once a year for most adults, and more often for
people with high blood pressure. By different ways, try to take steps
to control high blood pressure. High levels of cholesterol can clog
our arteries and the risk of coronary heart disease and heart attack.
Intake of medicines if needed and changes in our lifestyle can lower
our cholesterol levels. It is also important to keep diabetes under
control. High blood sugar can damage our blood vessels and the
nerves that control our heart and blood vessels. Therefore, ensure
regular testing for diabetes as well.

Having a good sleep is very important for our health. Most adults
need seven to eight hours of sleep. Making sleep a priority in life
can improve the overall health of our body. Make sure to have good
sleeping habits. If sleeping problems are observed, make sure to
contact the doctor and to get proper treatment for it. Keeping our
bedroom dark and quiet can help us sleep.

If we change a few things here and there in our life, it can affect
our health in a variety of ways. Healthy habits are your heart’s
desire. Paying attention to our health and maintaining proper health
can improve our heart and body as whole. Maintaining good health
can also improve the overall well- being of our mind and body. It is
truly said: “Do your part, care for your heart”
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GROWTH OF OUR KNOWLEDGE
ABOUT HEART AND HEART
DISEASE

Sarah Banerjee
Class: X, Manav Rachna International School
Charmwood, Faridabad, Haryana

Heart disease is the preeminent cause of death in the whole
world. It causes 4 out of every 10 deaths in United States. Heart
disease kills more women than all cancers combined. We know that
heart disease is the most common disease in today’s generation.
But do we know when it was first discovered and what were the
treatments in those times? Before knowing about the history of
heart disease lets first know what heart disease is and what are
the types of heart disease. Heart disease in general terms means
that the heart is not functioning normally. There are three most
common types of acquired heart diseases: 1) coronary artery disease
due to atherosclerosis, 2) congestive heart failure and 3) abnormal
heart rhythms. The most common type of heart disease is coronary
artery disease (CAD). CAD happens when arteries that supply blood
to heart muscle become hardened and narrowed. Congestive heart
failure occurs when the heart muscle cannot pump blood as well as
it should. Bad heart rhythms or arrhythmia is the improper beating
of heartbeats which may be too fast or too slow.

The History of Cardiovascular disease is believed to have
existed all the way back to the start of humanity. There is evidence
that approximately 3,500 years ago, Egyptians had cardiovascular
disease — specifically atherosclerosis in different arteries of the
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body. A study on Mummies found that Pharaoh Merenptah, who died
in the year 1203 BCE, was plagued by atherosclerosis. Of the other
mummies studied, 9 of the 16 also had probable-to-definite evidence
of atherosclerosis. The evidence showed that high-status Egyptians
may have eaten a lot of fatty meats from cattle, ducks, and geese. It is
also believed that 2000 years ago in ancient India, fat was observed to
be linked to heart disease. According to Ayurveda, Indian traditional
medicine, cardiac disease is most often related to deviations in the
‘Pitta’ energy. Pitta regulates all metabolic processes in the body
as well as body temperature and our hormonal balance. This is
especially true with regard to heart attacks and strokes, because
when pitta is out of balance it causes “fiery” negative emotions-
intense irritability, agitation, jealousy, even rage. However, the first
evidence of heart disease was reported when Leonardo da Vinci
(1452-1519) dissected the heart of a 100-year-old man who had died
suddenly and peacefully. He sketched the human heart (Figure 1) and
produced the first known
description of coronary
artery disease. Leonardo
realised that blood was in N
a circulation system and sty
influenced William Harvey’s
discovery in 1616 that :
blood was pumped around
the body by the heart.
William Harvey (1578-1657),
physician to King Charles
I, discovered that blood - NN =
moves around the body in a l:f:‘;;g’;’{f:r;‘::j,:"’,’ "‘;""";" “;}.; E
circulatory manner from the |  edisior 15 od  vrealp. Gl
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eart. Friedrich Hc?ffmann " fsltie) _'4"*'“"'::?“‘%1'1!: :“::w «q
Professor of Medicine at . s,

the University of Halle,
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Figure 1: Leonardo diagram showing
the heart and its blood vessels.
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heart disease started in the “reduced passage of blood within the
coronary arteries.”

In 1915, an organization called the Association for the Prevention
and Relief of Heart Disease was formed by a group of physicians and
social workers in New York, USA. In 1924, multiple heart association
groups became the American Heart Association (AHA) and dedicated
their time to know more about heart and heart diseases. The patients
came to the clinic and had little hope for treatment or a fulfilling life.
Just a few years later, doctors began to experiment with probing
the coronary arteries with catheters. This would later become left
heart catheterization with coronary angiogram. Both, Portuguese
physician Egas Moniz (1874-1955) and German physician Werner
Forssmann (1904-1979) were credited as pioneers in this field. In
1958, F. Mason Sones (1918-1985), a paediatric cardiologist at the
Cleveland Clinic, developed the technique for producing high-quality
diagnostic images of the coronary arteries. This test is now regularly
used to accurately diagnose coronary artery disease.

In 1948, researchers under the direction of the National Heart
Institute (now called the National Heart, Lung, and Blood Institute)
initiated the Framingham Heart Study, the first major study to help us
understand heart disease. In the early 1950s, University of California
researcher John Gofman (1918-2007) and his associates identified
today’s two well-known cholesterol types: low-density lipoprotein
(LDL) and high-density lipoprotein (HDL). He discovered that men
who developed atherosclerosis commonly had elevated levels of
LDL and low levels of HDL. Also in the 1950s, American scientist Ancel
Keys (1904-2004) discovered in his journey that heart disease was
rare in some Mediterranean populations where people consumed a
lower-fat diet. He noted that the Japanese had low-fat diets and low
rates of heart disease as well, leading him to speculate that saturated
fat was a cause of heart disease. These and other developments,
including results from the Framingham Heart Study, led to the first
attempts at urging Americans and rest of the world to change their
diets for better heart health.
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It was in the 1960s and 1970s that treatments like bypass
surgery and percutaneous balloon angioplasty were first used to
help treat heart disease, according to the Society for Cardiovascular
Angiography and Interventions. In the 1980s, the use of stents to
help prop open a narrowed artery came into play. As a result of
these treatment advances, a diagnosis of heart disease today is not
necessarily a death sentence. Also, in 2014, the Scripps Research
Institute reported a new blood test that may predict who is at high
risk for the occurrence of a heart attack. Today, we know more about
how to treat different heart diseases to lengthen and improve quality
of life. We also know about how to reduce our risk of heart disease.
But our knowledge is not enough to reduce the heart disease burden.
And we’re still a long way to go to eradicate heart disease completely
from human history.
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MILESTONES IN THE DEVELOPMENT
OF OUR KNOWLEDGE ABOUT HEART
AND HEART DISEASES

Adithyan A
VGSS Ambikodayam Higher Secondary School, Nediyavila
Sreeesailam, Thuruthikkara PO, Kunnathoor, Kerala

This year, the World Heart day fell during the pandemic of a novel
corona virus, which at this moment is still spreading at a higher rate
throughout the world. The health facilities in the country are over-
burdened dealing with patients with Covid-19. Thus, availability of
health services for patients suffering from other diseases have been
restricted, especially for patients with cardiovascular diseases. The
result has been a hike in the mortality rate for patients with heart
disease, which is quite saddening considering how much knowledge
and technologies are currently available for treating cardiovascular
diseases. Several physicians and scientists have contributed to the
knowledge about the anatomy and functions of the heart that we have
at present. We have to respect their efforts, their contributions and the
determination they had, at a time when faith stood above science.

Faith and science are two sides of a same coin, separated by
an expanse so small, but wide enough that one side cannot see the
other. There was a time when religious interpretations on heart had
a strong influence on traditional medical practices, paintings, crafts
and teachings. During the 2nd BC, renowned Greek philosophers like
Aristotle, Plato, Erasistratus and others led a scientific renaissance to
changetheseinterpretations. ltwasachallengeforthese philosophers
and scholars to understand the anatomy and the functions of heart.
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Aristotle’s findings are considered as the earliest. He described heart
as an organ that acted as a source of blood. Later, Plato agreed
that heart was the source of circulating blood. Hippocrates argued
that blood circulated from the heart to lungs. It was Erasistratus,
who discovered that the heart pumps blood through heart valves.
He said that veins and arteries radiate from the heart and become
progressively smaller with distance. But he believed that air flowed
through these vessels. Most of his findings were not accepted and
were later subjected to debate.

A prominent dissenter was Galen. He argued that heart does
not pump blood, and instead its motion only sucks the blood in and
out. He showed that veins and arteries carry blood. He claimed that
the heart has chambers and blood passes from one chamber to the
other through ‘pores’. He also described the role of lungs in blood
circulation. Even though he was later proved wrong, his theories
remained unquestioned for thousands of years. In the 11thCE, Ibn-
al-Nasif, through his magnum opus Commentary on Anatomy in
Avicenna’s Canon challenged Galen’s theory that blood circulate
through pulmonary system not from right to left atrium. William
Harvey’s findings on heart anatomy led to the overhaul of Galen’s
doctrine.ltwasahuge breakthrough, when William Harvey, an English
physician, published De motu Cortis, in 1628. He is credited for the
systematic explanation of circulation of blood and mechanisms of
the heart. His findings led to a new era of other discoveries related to
heart. At that time, no one challenged these findings, as the anatomy
of the heart was known from heart dissections and illustrations made
by Leonardo da Vinci, 500 years ago. Instead, each discovery led to
new ones. It is evident from Arthur Keith and Martin Flack’s discovery
of the sinoatrial node in 1906, which was inspired by the discovery
of the atrioventricular node by Sunao Tawara. Most important
discovery of 19th century was the electrocardiogram (ECG) by Willem
Einthoven. He received the Nobel prize in 1924. With this discovery,
scientists began to focus on heart diseases, which had remained as
a threat for years. After Einthoven, scientists focused on methods
for the diagnosis and treatment of heart diseases which led to
several major discoveries including the invention of the Swan-Ganz
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catheter (1970) and the 3-D bioprinting of the heart (2003). Heart
diseases were not recognized for millions of years. It was Leonardo
da Vinci, who identified a diseased heart for the first time in 11th
CE. William Harvey, was the one who conducted in-depth studies on
heart diseases. He was the one who stated that angina (chest pain)
is a symptom of heart disease. In the early 18th century, several
physicians such as William Osler, James Herrick and James Hunter
made significant contributions to our knowledge on cardiovascular
diseases. When compared to present times prevalence of heart
disease were much less during that period. In the 21st century, heart
diseases contribute to more than 30% of deaths world-wide.

Among the several forms of cardiovascular disease, coronary
artery disease is the cause for increased death rate. Each year,
18.2 million people (about 6.7% of the population) die of coronary
artery disease. One out of every 4 deaths is because of coronary
artery disease. Despite, all the new technologies for diagnosis and
treatment of the disease and the availability of a variety of drugs
such as aspirin, beta blockers, nitroglycerin, ACE inhibitors and
lipid lowering agents, we have not been able to achieve effective
prevention. Coronary artery disease is a lifestyle disease, resulting
from cholesetrol deposition (atherosclerosis) in vessel walls. The
aftermath is heart attack, a condition which is quite common, first
reported in Egypt in 14thBCE. In the USA, one person dies every 36
seconds because of a heart attack. Though heart transplantation
gave a new hope for patients with heart failure from chronic coronary
artery disease, the numbers of transplantations that can be done are
insufficient to meet the demand from the increase in the number of
patients every year.

The Framingham heart study has shed much light on the
influence of diet, exercise, obesity, diabetes and uncontrolled blood
pressure on increasing the risk for cardiovascular diseases and
contributed to understanding ways to improve heart health through
life-style changes. A healthy life-style would contribute to a healthy
heart. At present times, even as humanity unites to fight against the
COVID pandemic, it is also important than ever to take care of the
health of our heart.
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A HEALTHY HEART IS THE KEY
TO HEALTHY LIFE

Alana Shaji
Class: IXA, Kendriya Vidyalaya
Pattom, Thiruvananthapuram, Kerala

Heartdiseasedescribesarangeofconditionsthataffectyourheart.
Diseases under this disease umbrella include blood vessel diseases
such as coronary diseases, heart rhythm problems(arrhythmias) and
heart defects that one is born with (congenital heart defects) among
others. The term ‘heart disease’ is often used interchangeably with
the term ‘cardiovascular disease.” Coronary heart disease generally
refers to conditions that involve narrowed or blocked blood vessels
that can lead to a heart attack, chest pain (angina) or stroke. Other
heart conditions such as those that affect the heart’s muscle, valves
or rhythm, also are considered forms of heart disease.

One can prevent heart disease by following a heart-healthy
lifestyle. One of the best things a person can do for their heart, is to
stop smoking or using smokeless tobacco. Chemicals in tobacco can
damage the heart and blood vessels. Cigarette smoke reduces the
oxygen in the blood and heart rate because the heart has to work
harder to supply enough to the body and brain. There is good news
though. Your risk of heart disease starts to drop in as little as a day
after quitting. No matter how long or how much the person smoked,
he/she will start reaping rewards as soon as the person quit.

Ahealthy diet can help protect the heart, improve blood pressure
and cholesterol and reduce therisk of type 2 diabetes. A heart healthy
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eating plan includes: vegetables and fruits, beans or other legumes,
lean meats and fish, low fat or fat-free dairy foods, whole grains,
healthy fats such as olive oil etc. Two examples of heart-healthy food
plans include the Dietary Approaches to Stop Hypertension (DASH)
eating plan and the Mediterranean diet. There should be also limited
intake of the following: salt, sugar, processed carbohydrates, alcohol,
saturated fat and Trans fat.

Lack of sleep can do more than leave a person yawing. It can
harm the health too. People who do not get enough sleep have a
higher risk of obesity, high blood pressure, heart attack, diabetes and
depression. Most adults need at least 7 hours of sleep each night.
Making sleep a priority in life is one of the best ways.

Some people cope with stress in unhealthy ways such as
overeating, drinking or smoking. Finding alternative ways to manage
stress such as physical activity, relaxation, exercises or meditation
can help improve one’s health. Regular, daily physical activity can
also lower the risk of heart disease. One doesn’t have to exercise
strenuously to achieve benefits but he/she will be able to see bigger
benefits by increasing the intensity, duration and frequency of
workouts.

I would like to conclude with a quote: “Health is like money, we
never have a true idea of its value until we lose it.”
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ADVANCEMENTS IN OUR
KNOWLEDGE ABOUT HEART AND
HEART DISEASES

Anagha Rajesh
Class: X D, St. Thomas Central School, Mukkolackal
12D Heera Haven, Medical College PO, Ulloor
Thiruvananthapuram, Kerala

Heart is an organ about the size of our fist, that pumps blood
throughout the body. Throughout the ages our knowledge about the
functioning of heart and heart related problems have undergone a
drastic change leading to our current knowledge of the heart.

In 1628 William Harvey published one of the most important
works in the history of science and corrected an ancient mistake. He
demonstrated the circulation of blood inside our body.

According to Galen an ancient Roman doctor, blood was formed
inside the lungs from the food that we eat. This idea existed for
the next 1500 years! Galen also discovered pulmonary circulation.
According to him, the liver was the primary organ for the production
of blood. In contrast to the Erasistratus theory, Galen believed that
arteries were filled with blood, which was infused with the vital
spirits by a mixture of air from the lungs through the pulmonary vein
and heat from the heart. The heart itself was not a muscle and did
not have a pumping function - blood simply passed through it. Like
Erasistratus, Galen adopted that blood was not recycled, but rather
evaporated or consumed by the organs through a single-pass open
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system. In the 4th B.C., the Greek philosopher Aristotle described
heart as a hot, dry three chambered organ. He thought that the
other organs surrounding the heart (brain, lungs etc) existed to cool
the heart. Later Leonardo Vinci was one of the first westerners who
opposed the idea of Galen and described the heart as a muscle. His
drawings of the heart were highly accurate. Until the 17th century
the body was thought to have two separate channels for carrying the
blood. The veins carry nutrient rich blood from lungs to the rest of
the body while the second system consisted of scarlet blood which is
essential for life.

After obtainingamedical degree, Harvey returned to England and
was a great success as a doctor. He carried out several experiments
through which he studied the structure of heart and the circulation
of blood in a variety of species. Harvey believed that the one way
valves present in the veins meant that blood could only travel in one
direction. He demonstrated that if he tied off an artery then the side
nearest to the heart will bulge out and if he did the same to a vein
then the side away from the heart will expand. He also proved that
blood flows through two loops, pulmonary circulation and systemic
circulation.

In the 16th century Realdo Columbo confirmed pulmonary
circulation by performing vivisection on animals. He also discovered
that heart allows blood to flow in one direction that is, from left
ventricle to the lungs and from there to the right ventricle to the
aorta.

Heart disease refers to condition affecting the heart.

Research shows that even the ancient Egyptian Pharaohs had
cardiovascular diseases, specifically atherosclerosis (narrowness of
the arteries) in various arteries in the body. Researchers believe that
their diet could be the reason for this. Rich Egyptians and those who
held high status in the society used to eat fatty foods including geese,
cattle, ducks etc.

We don’t know when exactly coronary artery diseases were
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discovered but it is known that Leonardo da Vinci studied about
these coronary artery diseases.

Many thought that angina (chest pain and tightness in the chest)
as harmless. Later American cardiologist, James B Herrick concluded
that the gradual narrowing of the coronary artery could be the cause
of angina. Today it is found that ischemic heart disease (when heart
does not get enough blood or oxygen due to narrowing of the artery)
leads to angina.

Another type of heart disease is because of a is the congenital
heart defect (a birth defect-CHD). It is a defect in the structure of
the heart and the main vessels present at the time of birth. The
cause of congenital heart defect is often unknown. Examples of
genetic problems associated with CHD are Down syndrome, Turner
syndrome etc.

The ancient Egyptians, Greeks and Chinese are credited with
the measurement of the pulse and its association with various
illness. From the work of Galen, we could further relate the pulse as
the function of heart. Willem Einthoven revolutionized the study of
Arrhythmia (irregular heartbeat) with his work on Electrocardiogram
(ECG). Itis a simple test which is used to find the rhythm of our heart.
Sensors attached to the skin are used to detect the electricalimpulses
produced by our heart every time it beats. An ECG shows the part
of the heart which has been damaged. It can also show evidence of
previous heart attacks or one that is in progress.

Thus through numerous studies and over the ages we have been
able to study about the heart and its related diseases.
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