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Academy Pays a High Tribute to Prof. Lionel Opie 
 

 
The members of the Academy are saddened to hear about 
the passing of Dr. Lionel Opie, a true iconic figure in 
Cardiovascular Medicine, Research and Education, 
from Cape Town, South Africa. Dr. Roberto Bolli, 
President of IACS, has expressed his sentiments: “I 
met Lionel at scientific meetings, most notably at a 
meeting in Cape town. I found him to be unassuming, 

down-to-earth, cordial, and engaging. He was 
completely devoid of arrogance, which I consider a 
major virtue for a scientist, particularly someone of 
his stature. Lionel was a true scientist, totally 
dedicated to and absorbed by scholarly activities, 
passionately pursuing research questions, 
indefatigable, enthusiastic, and always eager to learn 
and discuss science. He did much for cardiovascular 
science.”   
 
Dr. Gary Lopaschuk, President, IACS-North America 
Section also shared his feelings: “Dr. Lionel Opie was 
a research pioneer in the area of cardiac energy 
metabolism.  I have known Lionel for over 40 years, 
and I am well aware of his important contributions to 
this research area.  He made many pivotal 
contributions, long before it became a popular and 
hot area of research.  His work provided the 
foundation of many ongoing research programs, 
including my own.  He played a pivotal role in the 

development of the International Society of Heart 
Research (ISHR), guided the Journal of Molecular 
and Cellular Cardiology for many years, and had a 
central role in developing the Cape Heart 
Institute.  Lionel’s passing is a major loss to the 
cardiovascular community.” 
Dr. Naranjan S. Dhalla, Executive Director of IACS 

considers that “Dr. Lionel Opie was highly committed 
to promoting cardiovascular research through his 
excellent written and communication skills and 
authored several internationally recognized books in 
the field of cardiac physiology and pharmacology.”  
 
Dr. Opie was elected as the first President of the 
newly-named ISHR in 1976. He developed close 
relationships between the ISHR and the Federation of 
Cardiology and founded the Council of Cardiac 
Metabolism to promote the scientific basis of 
cardiovascular medicine around the globe. He and Dr. 
Bing were the first co-Editors of the Journal of 
Molecular and Cellular Cardiology (1970) and he 
was Founding Editor of the journal Cardiovascular 
Drugs and Therapy. Dr. Dhalla says that “the 
international cardiovascular community needs more 
people like Lionel Opie; his leadership will truly be 
missed.” 
 

Dr. Lionel Opie 
(1933-2020) 
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IACS-India Section Receives Endowments for Named Symposia 
 

 
C. C. Kartha, President of IACS-India Section 

Kerala Institute of Medical Sciences, Thiruvananthapuram, India 
Email: drkartha.cc@kimsglobal.com 

 
India Section of IACS is pleased to announce receipt of endowments to institute two symposia during its annual 
meetings. These symposia are designated as (i) C.R. Soman Symposium on Prevention of Cardiovascular Diseases and 
(ii) N. Radhakrishnan Symposium in Vascular Diseases. 
 
The late CR. Soman, MD, MSc (Nutrition), MSc (Applied 
Nutrition) was formerly Professor and Head of the 
Department of Nutrition in Thiruvananthapuram 
Government Medical College. He is the Founder and was 
the Chairman of Health Action by People and a Visiting 
Professor at Centre for Development Studies at 
Thiruvananthapuram.  He has served as a Consultant to 
various organizations such as CARE, UNICEF, World 
Health Organization, World Food Program and the 
Government of Kerala. He has authored several public 
health education books and pamphlets as well as scripted 
and presented films and videos titled Breast Feeding, Care 
for the Millions, First Year of Life, Diarrhoea in Children, 
Measles, Voices of Silence (Deafness in Children) and 
Rights of the Child. He was also a popular television and 
radio personality conducting health talks, discussions, talk 
shows and quizzes.  

 
 
The following is an account of Dr. Soman by Former Head 
of Pathology, Dr. K.P. Aravindan of the Government 
Medical College, Kozhikode, Kerala. I first saw Dr CR 
Soman in the early seventies, when as a pre-degree student 
I went to attend a lecture organized by the Science society 
at the University centre. At first sight the lean wiry man 
about to give a speech was not very impressive. Then he 
opened his mouth and everything changed. I sat spellbound 
as he talked about DNA and the genetic code and how 
science was unveiling the mysteries of life. Till then I had 
never heard anyone speak science in such an eloquent and 

passionate manner. I was an instant convert and I had found 
a new hero. 
 
A year or so later in the lecture halls of Trivandrum medical 
college, I could hear him again as he taught us 
Biochemistry and nutrition - explaining complex ideas with 
effortless ease, telling tales of discoveries, Nobel prizes 
missed and gained. I worshipped him from afar. Then one 
day a note from Soman Sir appeared on the notice board 
asking for student volunteers to help in a field study to be 
conducted in the coastal areas of Trivandrum. I along with 
my friends Ramdas and Parameswaran went to him rather 
hesitantly and were instantly recruited. Thence began an 
experience that very few undergrad medicos past or present 
would understand. From the beginning we were treated as 
equals. He never preached or moralized. He was totally 
irreverent of authority and never hid the sarcastic 
comments about the high and mighty, for our benefit. And 
he loved the choicest gossip. 
 
Those were the days of CARE, through which the excess 
produce of corn and milk were dumped in the third world 
countries as humanitarian aid. Soman sir argued that we 
could tackle our undernutrition problem ourselves through 
locally available food. For Kerala, he advocated tapioca 
and fish, providing calories and protein respectively. Every 
Sunday we would go to Pulluvila and Poovar – the main 
project areas which in those days were rife with 
Kwashiorkor and marasmus and every form of 
undernutrition. We would record the heights and weights 
of children. We would examine their stools and measure 
hemoglobin. Run after screaming kids to bathe them and 
paint their bodies with benzyl benzoate (for scabies). We 
never thought we were doing humanitarian service and he 
never told us so. Gradually these undernourished pot-
bellied children became ‘our children’. We rejoiced in 
every gram of their weight gain. We mourned every death.  
 
Professor Soman was a polymath whose interests strayed 
far beyond the confines of medicine. Art, literature, 
sociology and politics; everything interested him. I vividly 
remember that day in June 1975 when the emergency was 
declared. He was so disturbed by the event and talked 
passionately of fascism and its dangers. And he totally 

Dr. C.R. Soman 
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forgot to say anything about his second son who was born 
on that very day! I started frequenting the British council 
library and reading anything that I could lay hands on, in 
an attempt to converse at his level. Great many were the 
days that we would meet in the British council in the 
evening, followed by long conversations after the library 
closed. The evenings invariably ended with ‘Masala dosas’ 
in the Trivandrum hotel nearby. He must have spent a 
considerable sum from his meagre salary as a medical 
teacher on assuaging our ravenous appetites. 
 
Ever the crusader, Professor Soman never lacked causes. 
The people of Kerala saw him ardently advocating breast 
feeding and building up a movement against smoking. He 
was even hauled up for contempt of court by an honourable 
Justice for the crime of sending medical literature on the 
benefit of helmet use. Scientific evidence was the main 
weapon in his armoury, whether it was for pointing out the 
possible ill effects of coconut oil or while pointing out the 
futility of micronutrient food enrichment. It was not out of 
xenophobia that he opposed the proposal of Johns Hopkins 
University to start a public health institute in Munnar. It 
was because of the likely distortion of research priorities 
that would follow. Far from being xenophobic, he was an 
admirer of the western work ethic and quest for knowledge. 
He had many friends among the public health researchers 
and activists abroad. 
 
Whether it was the iodized salt controversy or the great 
Hand-washing project, his ideas often ran counter to the 
paradigm of the day. But they were always backed by 
scientific arguments and explained with clarity. I have 
never known him to exaggerate or distort to gain advantage 
in an argument. He invariably stuck to the truth as he saw 
it. The Trivandrum Regional Cancer Centre drug trial 
controversy earned him many critics who accused him of 
being a destroyer trying to besmirch the reputation of the 
great ‘institutional builders’’ He however was soon proved 
right when Johns Hopkins University apologized for the 
faulty study. One positive effect of the controversy was the 
hastening of the ICMR (Indian Council of Medical 
Research) guidelines on medical research ethics and the 
institution of research ethics committees in all medical 
colleges. 
 
Health Action by People (HAP) was formed after his 
retirement from the medical college. Starting off as a small 
collective of individuals, it has now grown into a 
formidable public health research institution. Before the 
days of easy internet availability, HAP made available 
medical literature search at cheap rates, using Ovid 
software. This has benefited countless postgraduates in 
Kerala. Hundreds of doctors and thousands of medical 
students have gone through the research methodology 
workshops that HAP conducted. I would dare say that the 

efforts of HAP have helped improve the climate and culture 
of medical research in our campuses. 
 
His collaboration with the well-known economist 
Professor PGK Panikkar of the Center for Development 
Studies culminated in publication of the landmark ‘Health 
status of Kerala: the paradox of economic backwardness 
and health development’. The idea of the Kerala model in 
health was expounded for the first time in this book. The 
series of KSSP (Kerala Sastra Sahitya Parishad) health 
studies were a direct take-off from this and were attempts 
to build on the theme. Population Registry of Lifestyle 
Diseases (PROLIFE) is a prospective cohort study aimed 
at the long-term follow-up of the residents of an entire 
revenue block (Varkala) in Kerala. Initiated by HAP, it 
consists of nearly 2 lakh individuals. It is developing into 
India’s own Framingham (village near Boston and the site 
of the famous cohort study that unveiled the risk factors for 
heart attack) and is a living testimony to Prof. Soman’s 
long term vision and daring. Ever the technology buff, each 
time I went to him, I would find him delighting in a new 
toy. In our student days there was that crude calculating 
machine with which you could enter numbers and get 
standard deviations by rotating a handle. There was his 
precious Leica with which you could take pictures that 
could be blown up to any size. In the mid-eighties there was 
the Apple computer in his department. I remember him at 
home trying to connect to the internet through a terrible 
connection; to download Lincoln's Gettysburg speech for 
my benefit.  I can see him vividly explaining the 
chemiluminescence analyzers installed in the HAP office. 
The last time I met him, he was waxing eloquent on a new 
type of chip based analyzer that could measure most of the 
common biochemical tests with a drop of blood. It would 
be cheap and ideal for installing in all the primary health 
centres. It may seem strange that the great advocate of 
breast feeding, ORS (oral rehydration salts) and such 
simple solutions he did not shun high technology. In fact, 
there is no paradox. He simply chose what works best. 
Soman Sir left behind a rich intellectual legacy. And he 
leaves a bit of himself in a lot many of his students and 
disciples.  Together, in bits and pieces, we will strive to 
fulfil his dreams. 
 
Dr. N. Radhakrishnan, MS (born in 1945) is a Senior 
Consultant Vascular Surgeon and Medical Administrator at 
St. Thomas Hospital, Chethipuzha, Changanassery, 
Kottayam District in Kerala, south India. He is also the 
Medical Director of St. Thomas Institute of Research on 
Venous Diseases. He graduated from the Government 
Medical College at Thiruvananthapuram, University of 
Kerala and later took his postgraduate degree in General 
Surgery from the same institution. In his professional 
career spanning over 50 years, he has focussed on the 
management of patients with Chronic Venous Disease 
CVD) during the past 25 years. He has treated more than 
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30000 patients with varicose veins with minimally invasive 
procedures (Modified Microfoam Sclerotherapy) based on 
new concepts and innovative techniques. He has 
collaborated with scientists at Rajiv Gandhi Centre for 
Biotechnology for understanding the molecular and genetic 
basis of varicose veins and with Mahatma Gandhi 
University, Kerala for developing nano-technology based 
strategies for healing chronic wounds.  
 

He has authored a reference 
book “A Treatise on Venous 
Diseases” published in April 
2014 and several articles in 
peer-reviewed journals. He 
has also delivered lectures in 
many national and 
international professional 
meetings. He is an elected 
Fellow of Royal College of 
Surgeons of England, Fellow 
of Royal Society of Medicine, 
Fellow of Royal College of 
Physicians & Surgeons of 
Glasgow,  Fellow of 
American College of 

Surgeons, The first Fellow of the International College of 
Surgeons (Phlebolymphology), Fellow of the Indian 
Medical Association Academy of Medical Specialties, 
Founder Fellow of Association of Surgeons of India, 
Member of the Royal College of Physicians of UK, 
Member of the American College of Phlebology. Member 
of the American Venous Forum, Member of the European 
Venous Forum, Life Member of the Venous Association of 
India, Life Member of the Indian Medical Association, Life 
Member of the Indian Academy of Medical Specialties and 

Life Member (Founder) of the Association of Surgeons of 
India.  
 
He has been bestowed with several awards. They include: 
(i) Lifetime achievement award presented by the former 
President of India, Her Excellency Smt. Pratibha Devisingh 
Patil (ii) Global Indian of the Year award – 2014 presented 
by the former President of India, Her Excellency Smt. 
Pratibha Devisingh Patil, (iii) International Gold Star 
Millennium Award presented by the former Deputy Prime 
Minister of Thailand, Mr. Korn Dabbaransi, (iv) Award of 
Excellence presented by All Moscow Malayalee 
Association, (v) Mother Teresa Award – 2019 from the 
Mother Teresa Foundation (vi) Best Doctor Award 2017 by 
Kairali-People Television Channel, (vii) Bharat Jyoti 
Award, (viii) Pride of India Award (viii) Gold Medal for 
Excellence (ix) Indira Gandhi Sadbhavna Award (x) Rajiv 
Gandhi Shiromani Award (xii) Best Malayali Award – 
2019 by Kerala Kaumudi group of publications and (xii) 
Award of Excellence from the Archeparchy of 
Changanassery.   
 
Dr. Radhakrishnan in his home town Changanassery, is 
involved in several social and philanthropic activities as 
well. He is the Chief Patron of SUKRITHAM – 
SEVABHARATHI for rehabilitation of mentally 
challenged, Services for the Rehabilitation of Street 
Children at Sneha Nivas, Indoor Play Station for physically 
challenged girls at Mercy Home and Emergency Relief 
activities for tsunami affected population over the western 
coast of Kerala. Dr. N. Radhakrishnan Foundation for 
Research on Venous Diseases established in 2012 offers 
scholarships for post-doctoral fellows in the Union of India 
to advance scientific research on Venous Diseases. 

 
 

Epidemiology of and Strategies for Prevention  
and Treatment of CVD in Brazil 

 
 

Antoinette O. Blackman  
Instituto Cardiovascular São Francisco de Assis, BH-MG,  

 UNICEUB – Brasilia – DF- Brazil 
Email: antoinette_blackman@hotmail.com 

 
The epidemiology of cardiovascular disease has not 
changed throughout the years. It is still the leading cause of 
death [1,2]. Approximately 30% of Brazilian deaths are 
caused by CVD [3]. This percentage is similar to developed 
countries. Regardless, the disease is preventable, and we 
are taking steps to reduce this number. There are many 
aspects related to the burden of the disease and its 
consequences [4]. It is important to understand the 

influence of social disparities, inequalities and 
repercussion in the epidemiology of CVD [3,5,6]. 
Moreover, Brazil has a national health system – called SUS 
– “Sistema Único de Saúde” – it is a universal public health 
system created in 1988 under the Brazilian Constitution. It 
provides the equal and complete care for all citizens. 
Federal, state and municipal governments are accountable 
for its administration and financial support [7]. 

Dr. N. Radhakrishnan 
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National programs for CVD prevention were created. The 
initial guideline was published in 2013 [8], with input from 
the Brazilian Society of Cardiology.  The main objective of 
this guideline was to introduce uniformity in procedures 
regarding cardiovascular disease prevention in Brazil. The 
intention was to reduce the cardiovascular mortality to 25% 
by 2025, in alignment with World Health Organization [9]. 
In this guideline, processes were described that directed 
doctors to focus on primary and secondary prevention thus 
reducing the overall burden of cardiovascular diseases. 
However, despite the guidelines, the prevalence being 
overweight, obesity, unhealthy eating habits and 
sedentarism have increased along with the age of the 
population [3,10,11].  
 
The public health systems in Brazil is important to 
implement social changes. It is used to create equality in 
services and disease prevention. Since the implementation 
of the guideline smoking rates have decreased along with 
related diseases [12]. However, more needs to be done to 
modify the other comorbidities of cardiovascular diseases. 
In 2019, Brazilian Society of Cardiology published an 
updated guideline of cardiovascular prevention [3], that 
encompassed the 2013 guideline and included new 
concepts to manage cardiac health. Notably, acceptance 
and compliance with vaccinations against infections are 
now seen as a method to reduce CVD decompensation. 
This results in reducing stress on the public system and 
fewer deaths. Also, interestingly, spirituality has been 
added to the guideline. Subjects who have faith and those 
who are emotionally sound have both better general health 
and where needed are accepting of health factors in their 
lives. They are more compliant with treatment regimen and 
are more likely to make essential life-style changes 13-15]. 
The new guideline includes the DUREL index-The Duke 
University Religion Index - which has proven to be 
effective and works even in the Portuguese language [16]. 
 
Additionally, the Brazilian Society of Cardiology highlight 
the need for primordial prevention. Through another 
department, middle and high school prevention program 
was implemented with the intent to create healthy lifestyle 
behaviors in school children [17]. To conclude, Brazil´s 
reality, changes in modifiable risk factors will only be 
achieved when the community, governments and 
healthcare workers are jointly involved.  We know, we 
must continue to reduce regional and socio-economic 
barriers to health. Brazil´s focus is behavioral change to 
manage the risk factors contributing to CVD. There needs 
to be a commitment among universities, scientific 
societies, organized civil society, boards of education, the 
federal health and education ministries, state and municipal 
governments. 
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The Ascent of “Kerala Model” of Public Health 
 

 
C. C. Kartha 

Kerala Institute of Medical Sciences, Thiruvananthapuram, India 
Email: drkartha.cc@kimsglobal.com 

 
Kerala, a state on the southwestern Coast of India is 
the best performer in the health sector in the country 
according to the health index of NITI Aayog, a policy 
think-tank of the Government of India. Their index, based 
on 23 indicators such as health outcomes, governance and 
information, and key inputs and processes, with each 
domain assigned a weight based on its importance. Clearly, 
this outcome is the result of investments and strategies of 
successive governments, in public health care over more 
than two centuries.   
 
The state of Kerala was formed on 1 November 1956, by 
merging Malayalam-speaking regions of the former states 
of Travancore-Cochin and Madras. The remarkable 
progress made by Kerala, particularly in the field of 
education, health and social transformation is not a 
phenomenon exclusively post 1956. Even during the pre-
independence period, the Travancore, Cochin and Malabar 
provinces, which merged to give birth to Kerala, have 
contributed substantially to the overall development of the 
state. However, these positive changes were mostly 
confined to the erstwhile princely states of Travancore and 
Cochin, which covered most of modern day central and 
southern Kerala. The colonial policies, which isolated 
British Malabar from Travancore and Cochin, as well as 
several social and cultural factors adversely affected the 
general and health care infrastructure developments in the 
colonial Malabar region. 
 
Compared to Madras Presidency, Travancore seems to 
have paid greater attention to the health of its people. 
Providing charity to its people through medical relief was 
regarded as one of the main functions of the state. The 
Maharajas of Travancore focussed their attention to their 
own people in contrast to the primary concern of the British 

Raj to secure the health of the colonizers. This could be a 
reason for Travancore to have better medical facilities than 
in other parts of India. The rulers of Travancore were also 
at the fore front in the spread of education. A school for 
girls was established in 1859, which was an act 
unprecedented in the Indian subcontinent. 
The Pallikkoodam, a school model started by Buddhists 
and later imbibed by Christian missionaries paved the way 
for an educational revolution in Kerala by making 
education accessible to all, irrespective of caste or religion.  
Prior to the entry of Western Medicine in Travancore, 
Ayurveda flourished here. Other forms of curative and 
preventive treatment such as Homeopathy, Yoga, 
Naturopathy, Sidha Vaidya and Unani also found their way 
in Travancore. To our knowledge, the state encouraged all 
the systems impartially.  
 
Western style of medical services was initiated in 
Travancore in 1811 during the reign of Ayilyom Thirunal 
Gowri Lekshmi Bai who was the Maharani from 1810 to 
1813 and Regent from 1813 till her death in 1815 for her 
son Swathi Thirunal Rama Varma. Travancore, is 
considered a pioneer in the field of Public Health system. 
Interestingly, public health work commenced as early as 
1813. Vaccination against smallpox was introduced first in 
that year. Amidst considerable resistance to vaccination 
from the people, The Maharaja of Travancore set an 
example by ensuring that members of the Royal family 
took vaccinations. Six decades later, a Royal proclamation 
in 1879 made it compulsory for students, inmates of jails, 
and public servants and others amenable to influence of the 
Government to have small pox vaccination. An ambitious 
vaccination program was launched by the middle of the 19th 
century. Registration of vital statics in rural areas was also 
started along with vaccination. 
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The Travancore government in their efforts to introduce 
western medicine, saw Christian missionaries as valuable 
allies. Christianity had come to Travancore before the 
dawn of the 16th century. Though their primary aim was to 
propagate Christianity, they were sympathetic to the 
sufferings of the people from incurable diseases and sought 
to help them in procuring medicines. The first missionary 
party with a chest of medicines reached Tranquebar, 175 
miles south of Madras in 1706. They were not trained in 
medicine. The first medical missionaries arrived in India, 
much later. The London Missionary Society established in 
1795 had the most sizeable medical mission in Travancore. 
The first medical missionary sent to Travancore was Dr. 
Archibald Ramsay, and he established a hospital for 
modern allopathic system of practice at Neyoor in 1838. A 
year before, Travancore government had opened its first 
charity hospital with provision for admission of patients at 
Thycaud in Trivandrum. The LMS medical mission 
expanded and the Neyoor hospital was one of the largest 
hospitals in Travancore. They started a medical training 
class in 1864. Travancore state made large concessions and 
donations to the London Missionary Society until 1897, 
when the Travancore government instituted a grant-in-aid 
system for medical institutions and then declined grants to 
LMS except for the Neyoor hospital and one other 
dispensary.  
 
Following London Missionary Society, Salvation Army 
and Luther missionaries voluntarily came to Travancore 
with medical service. The Lutheran missionaries came 
inspired by the success of the Christian missionaries in 
religious conversion. They adopted various strategies to 
win the hearts of the low caste and the Muslims. The 
Lutheran missionaries by 1920s opened dispensaries at 
Wandoor, Malappuram, Amburi, Vengara and Nilamel. 
These centres offered free medical services to the Muslims 
and others. The centre at Wandoor later transformed into 
Karunalaya (the abode of mercy). , converted from the 
medical Centre at Wandoor, is a landmark in the history of 
medical and health care system in the state. Community 
health care centres were established and family planning 
program was introduced in the state. These developments 
in the field of health care systems had an impact and made 
a sea change in the history of health services in the State. 
We have to admit that medical missionaries made a 
significant contribution to the development of medical 
facilities in Travancore. The Christian missionaries did 
yeomen service in eradicating epidemics of plague, cholera 
and small pox. They availed the service of lady doctors to 
work and render service among the Muslim women. Health 
education was also imparted to the people. It created health 
awareness among the people.  
 
Despite their quality and usefulness, the scale of the 
mission institutions was much less than that of government 
institutions.  In the year 1900-1901, the government 

institutions treated more than six times as many patients as 
did the LMS.  This was in contrast to that of education. The 
missionaries educated a great proportion of pupils even in 
the 1940s. The state and the missionaries seem to have 
maintained a favourable relationship in the area of 
medicine than in education.  
 
The various sovereigns of Travancore took much care to 
eradicate epidemics such as cholera, plague, small pox and 
malaria. They patronized the medical field by starting a 
number of hospitals, dispensaries and health centres at state 
expense and also extended grant to well deserving doctors, 
vaidyans and missionaries. Travancore health system thus 
gained much importance and attracted attention at national 
level. The Travancore society became free from population 
explosion. Adulteration of food and misuse of drugs and 
poisonous substances were checked to a great extent. All 
the western style of preventive and curative treatment 
became widespread. As soon as a new medicine was 
introduced in Europe, it was made available in the state.  
As early as 1870, Dr. Ross, the Durbar Physician in his 
report had noted that the recurrence of infectious diseases 
is “due to an almost total absence of all sanitary precautions 
and observations”. The major causes of death in those days 
were infectious diseases such as cholera, smallpox, worm 
infestations etc. Health authorities in Travancore had 
sufficiently early identified the basic factors underlying the 
origin and propagation of the diseases. The Administrative 
reports of Travancore covering the last quarter of the 19th 
century refers to the import of cholera from the neighboring 
Tirunelveli district by incoming pilgrims in connection 
with festivals at Kottar and Suchindram. A Sanitary 
Department began in 1895. Sanitary measures were hence 
taken at all vulnerable sites. 
 
Town Improvements Committees and Rural Conservancy 
Establishments were set up towards the end of the 19th 
century to supervise sanitary arrangements and improve 
sanitary conditions in both urban and rural areas. They 
were responsible for supervision of scavenging, disposal of 
waste, disinfection of wells and tanks and removal of night 
soil from public roads and control of sanitation in markets 
and slaughter houses. Special sanitary measures were taken 
during fairs and festivals. From 1915 onwards the idea of 
systematically investigating the causes of an epidemic was 
encouraged.  
 
Medical expenditure nearly doubled under Sethu Lakshmi 
Bayi, who was the regent of the kingdom of Travancore 
between 1924 and 1931. Dispensaries proliferated during 
her reign. Interestingly, it is reported that villagers 
provided the furniture and necessary buildings for the 
dispensaries. Nearly one-third of the population could 
access health amenities and modern medicines provided by 
the government by 1929.  
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The Maharani also created a Public Health Department to 
deal with epidemics as well as maternity and child welfare 
in collaboration with The Rockefeller Foundation. 
Introduction of the Public Health Department in the State 
was a land mark in the history of medical and health care 
system in the state. Travancore emerged as a pioneer 
among the Indian States in the field of modern medicine, 
public health and sanitation.  
 
In February 1928, The Government of Travancore 
requested the Rockefeller Foundation to depute one of their 
staff experts to tender advice to the government in the field 
of public health. The Foundation appointed Dr. WP. 
Jackocks to take up public health work in Travancore. 
Under his guidance, a program of work was prepared which 
provided for a hook worm survey, study of insects that 
spread diseases, public health education and propaganda, 
maternity and child welfare work and starting a Health 
Unit. The survey covering most parts of the State was 
completed by 1930-31 and a treatment campaign was 
started in March 1931.  The survey for malaria and 
filariasis was started in 1931-32 and continued with control 
measures in subsequent years.  These programs had a 
significant impact on the control of these infections. Two 
officers were deputed to the United States for training and 
they returned to take charge of a new Department. The 
Sanitary Department was reorganized with the help of The 
Rockefeller Foundation in 1933 and a Department of 
Public Health was set up. In the field of preventive 
medicine, a number of vaccines were introduced in 
Travancore. Vaccination against polio, diphtheria, 
whooping cough and tetanus and B.C.G vaccination were 
prevalent in Travancore. Primary Health Centres were 
opened all over the state to eradicate epidemics. Through 
the use of posters, slides and pamphlets, health awareness 
was created among the people. Poor patients received free 
treatment and private institutions received Grant-in-aid.  
 
The Public Health Department was mandated to find the 
root cause for all the health problems in the society. As 
poor nutrition, bad environmental condition, lack of 
education and unhygienic surroundings contribute much to 
a number of diseases and for the spread of epidemics the 
prime mission of the Public Health Department was to 
make the environment better and provide health education 
to the poor. Preventive measures were taken at the state 
level at the state’s expenditure.  
 
Public Health Department started a campaign in public 
health education from the early thirties using all available 
media. In 1933-34, nearly 50,000 lectures were given by 
the Health Education Officer to an estimated audience of 
four lakhs of people.  The Health Education Section of the 
Department was able to disseminate knowledge on 
personal hygiene and preventable diseases and create 
health and civic consciousness among the public. 

Administrative Reports for Cochin State reveals that health 
care measures taken there were similar to those adopted in 
Travancore.  
 
The governments of both Travancore and Cochin seem to 
have directed their attention to identify the principal causes 
of death and removing the conditions conducive to their 
occurrence. Thye had realized that prevention was better 
than cure. The evolution of health system transformed the 
state of Travancore into a ‘model of health’ among the 
princely states of India, with moderate population growth, 
low crude death rate and relatively low infant mortality 
rate. The various programs of public health and sanitation 
would have contributed to the initial fall in mortality rates.  
 
By the time India gained independence, spectacular 
advances had already been made in medical care in 
Travancore. Specialty services and institutions dedicated to 
tuberculosis, leprosy, psychiatric illnesses, etc were 
started. Doctors were sent abroad to get technical know-
how. Thanks to the Food Adulteration Act of 1954, 
comprehensive Public Health Act of 1955 and the 
expansions in rural health services, school health services 
and maternal and child health services, there was further 
progress in the health care delivery system in Kerala. At 
the time of Indian independence, there were 140 medical 
institutions with a total of more than 3300 beds, which by 
1956, the year of formation of the Kerala State, jumped to 
186 and more than 4500 respectively. Kerala had 270 
institutions and more than 7600 beds by the end of the first 
Five-year Plan.  
 
The government of Kerala in the post-independence period 
has taken several steps to improve the general socio-
economic status of the people and preventive and curative 
health care through primary, secondary and tertiary level 
health care Institutions. Subsequent to the formation of the 
Kerala State in November 1956, the departments of 
Medical and Public Health services were merged to form 
the Health Services Department. The phenomenal progress 
during the fifteen years (three Five-year Plan periods) that 
followed is evident from the achievement with respect to 
bed population ratio of 1: 1000 by 1971, five years earlier 
than the target set by the Health Survey and Planning 
Committee headed by Dr. AL. Mudaliar.  
 
The health care delivery system is a principal factor for the 
improvement in Kerala’s health status. A strong political 
will and commitment of governments in power irrespective 
of their political leniencies to the health sector have been 
catalysts for the change. In health care, the approach of the 
State Government has always strived to bring facilities 
within easy reach of all sections of the population. There is 
no significant rural-urban divide in the number and spread 
of health care institutions in the State. With the initiation of 
rural government dispensaries, every Panchayat now, has a 
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medical institution. For effective and meaningful delivery 
of health services, family planning, maternal and child 
health services, nutrition and immunization have been 
integrated and form part of the general health services.  
Government of Kerala had been increasing allocation for 
Health budget over the years and at a time, it was the 
highest for the country. Several National Programs have 
been launched. Kerala was the first State in the country to 
enter into the maintenance phase of National Malaria and 
Small pox Eradication Programs.  
 
A prideful achievement is that with only 3% of India's 
population, the tiny state provides two-thirds of India's 
palliative care services. Kerala is the only Indian state with 
a palliative care policy and funding for community-based 
care programmes. Kerala's community-based 
Neighborhood Network in Palliative Care (NNPC) Project, 
that employs an army of volunteers and almost 260 local 
community-based care units supported with funding from 
the Government, has earned it much approval. 
 
In the 1970s, The Centre for Development Studies 
at Trivandrum with the help of the United Nations, 
conducted a case study of selected issues with reference 
to Kerala. The results and recommendations of this study 
is widely known as the 'Kerala model' of equitable growth 
which emphasises land reforms, poverty reduction, 
educational access and child welfare. A decade later 
the United Nations Millennium Development Goals, the 
new charter of development embraced many of the features 
of the ‘Kerala Model’ The much-acclaimed Kerala 
model of development is characterized by achievements in 
social indicators such as education, healthcare, high life 
expectancy, low infant mortality and low birth rate, by the 
creation of productive social infrastructure. The model is 
based on the policies and practices, which have had an 
impact on reducing socio-economic inequities and 
facilitating better utilization of health care facilities. We 
may note that actions in the non-health sectors were not 
undertaken with specific health objectives in mind. 
 

Disturbingly, during the last four or five decades, there has 
been a deterioration in sectors that determine health and 
this is likely to have a strong negative impact on the health 
status. There are signs that the state is moving towards a 
lower health status with high morbidity. In this context, 
preserving the low mortality rate, which we have achieved 
over the years would be challenging. Government’s 
investment on health has dropped. The local self- 
governments, who has the primary responsibility of 
healthcare are faced with increasing demands and declining 
resources. Studies reveal that spending on buildings and 
infrastructure as well as expenditure for supplies which 
includes drugs and other consumables have started 
stagnating by the mid-1980s. This has had a major effect 
on the quality of medical care in primary health centres as 
well as district and taluk hospitals which are majorly 
accessed by the common people. People abandoning the 
basic principles of primary health care and public health 
and preferring more of curative services at private hospitals 
are also matters for concern. Be that as it may, there are 
indications that the newly launched LIFE Mission, 
AARDRAM Mission and Haritha Kerala Mission would 
accelerate social development, transform primary health 
centres and address environmental issues such as waste 
management and water pollution. 
 
A sensitive and decisive administrative leadership, 
appropriate top down directions, good communication with 
the public, people’s collective support and large-scale 
participation of the public as well as private health care 
institutions as well as effective coordination are the 
principal causes for making major gains in the health sector 
in the past. They have also contributed to the success we 
have seen in community outreach and government led 
voluntary efforts which aided rigorous contact tracing for 
control of disease spread and public distribution of 
essentials during the current COVID 19 pandemic. The 
recent experience does provide us an opportunity to assess 
our strengths and weaknesses and determine how to exploit 
advances in Public Health Science and medical 
technologies to design a superior, sustainable and 
replicable Kerala model in health care.  
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More than three decades ago, nitric oxide (NO) was 
discovered as one of the most exciting scientific 
breakthroughs and has since made a significant impact in 
the field of biology and medicine with special reference to 
cardiovascular sciences. The evolution of NO from being 
an environmental pollutant, to a vasodilator (erstwhile 
EDRF) and now gasotransmitter, has revolutionized 
relevant areas of disease biology. A simple gaseous 
molecule, comprising of one atom of nitrogen and one 
atom of oxygen, synthesized in one cell (the endothelial 
cell) and permeating through membranes to regulate the 
function of another cell (the vascular smooth muscle cell) 
which significantly impacted cardiovascular homeostasis – 
was a totally novel concept, which led to the award of the 
Nobel Prize in 1998. NO is a unique molecule that is now 
widely accepted as a ubiquitous signaling molecule in cells 
throughout the body. NO is an important regulator of a 
number of diverse biologic processes, including vascular 
tone and permeability, platelet adhesion, 
neurotransmission, and mitochondrial respiration. NO can 
protect cells against antioxidant injury, can inhibit 
leukocyte adhesion, and can participate in antimicrobial 
defense, but can also have deleterious effects, including 
inhibition of enzyme function, promotion of DNA damage, 
and activation of inflammatory processes. This molecule’s 
chemistry dictates its biologic activity, which can be both 
direct and indirect. In addition, NO has bimodal effects in 
a number of cells, maintaining homeostasis at low doses, 
and participating in pathophysiology in high doses. 
Perturbation of NO regulation is involved in disease 
processes in critical care units, including sepsis, acute lung 
injury, and multiple organ failure. Given that NO is 
ubiquitous, highly diffusible and reactive, NO 
concentration, kinetics, and localization, both inside and 
outside the cell, are clearly crucial factors.  
 
The L-arginine – NO pathway, the primary source for NO 
in the body, has now been implicated in the maintenance of 
vascular tone, neurotransmitter function in both the central 
and peripheral nervous systems, and mediation of cellular 
defence. Three isoforms of NO synthase (eNOS, nNOS and 
iNOS) have been recognized - all utilizing L-arginine and 
molecular oxygen as substrates and require several co-

factors like NADPH, FMN, FAD, and BH4 to form NO and 
citrulline in several cell types, the latter being recycled 
back to form NO. Asymetric dimethyl  arginine (ADMA), 
obtained from proteolytic  degradation of methylated 
proteins, is an endogenous arginine analog which inhibits 
NOS activity and reduces NO bioavailability. ADMA 
levels are regulated by DDAH, and high levels of ADMA 
and dysregulated DDAH activity are risk factors for 
cardiovascular disease and morbidity viz. hypertension, 
atherosclerosis, diabetes, insulin resistance, 
hypercholesterolemia and homocysteinemia. ADMA 
inhibits endothelial cell motility and angiogenesis. 
 
Classically, NO signaling involves stimulation of sGC to 
produce cGMP, decreases the intracellular concentration of 
calcium, which causes the landmark effect of relaxation of 
vascular smooth muscle and vasodilation. Besides, 
activating sGC, NO reacts with cysteine thiols to form S-
nitrosylated proteins, which increase the activity of 
SERCA and reduce the intracellular concentration of free 
calcium ions, which also facilitates relaxation. S-
nitrosylation of GRK2 prevents β-adrenoceptors from 
desensitization and internalization – thus enhancing the 
vasodilator response to catecholamines. In addition to 
activating the GC-cGMP pathway and regulating protein 
activity by s-nitrosylation, NO (when in excess) can 
combine with superoxide to generate toxic peroxynitrite 
(OONO – a highly reactive nitrogen species.  
 
Though initially proposed to be present at specific sites 
(viz. endothelium, neurons and immune cells), advances in 
research have now shown that all three NOS isozymes have 
regulatory functions in the cardiovascular system. 
Neuronal NOS is now involved in central regulation of 
blood pressure, and nNOS-containing (nitrergic) nerves 
can dilate certain vascular beds. Nitrergic nerves are of 
particular importance in the relaxation of corpus 
cavernosum and penile erection. Phosphodiesterase 5 
inhibitors require at least a residual nNOS activity for their 
action. Inducible NOS is found expressed in atherosclerotic 
plaque (as atherosclerosis is now recognized as an 
inflammatory process) and is an important mediator of the 
fall in blood pressure in septic shock. The most important 
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isoform is eNOS, which keeps blood vessels dilated, 
controls blood pressure, and has numerous other 
vasoprotective and anti-atherosclerotic effects. Also many 
cardiovascular risk factors lead to eNOS uncoupling, 
oxidative stress, and endothelial dysfunction in the 
vasculature. Drugs interfering with the renin–angiotensin–
aldosterone system as well as statins are useful in 
preventing endothelial dysfunction. Further elucidation of 
how these therapeutic agents promote eNOS coupling, in 
face of elevated oxidative stress, may yield insights into 
other potential avenues leading to the beneficial actions of 
NO in the cardiovascular system. Now we know that non-
enzymatic mechanisms could also result in NO formation. 
NO dysfunction can give rise to diseases like 
atherosclerosis, hypertension, heart failure, coronary artery 
disease, thrombotic disorders, stroke, bronchial asthma and 
septic shock.  
 
Given the importance of NOSs in the pathophysiology of 
human diseases, these enzymes are considered potential 
therapeutic targets for the treatment of diverse human 
pathologies. NO levels can also be modulated by using 
various agents that include NO releasers (e.g., organic 
nitrates and nitrites), NO precursors (e.g., L-arginine), NO 
effect potentiators (e.g., PDE-5 inhibitors), dietary NO 
supplements and of course, NO gas itself. More recently, 
interactions of NO with several cellular moieties and their 
impact on pathophysiological processes has been one of the 
prime areas of NO research. The labeling of NO as a 
gasotransmitter (alongside CO and H2S) has opened up a 
new era of NO research. Thus, it is not at all surprising even 
after 20 plus years of the award of the coveted Nobel Prize, 
NO still continues to be a novel and one of the most 
extensively researched molecules in biomedical sciences.   
 
Dietary sources of NO have been the subject matter of 
nutraceutical research in recent years. (a) L-arginine 
supplementation- by food rich in L-arginine viz. turkey, 
chicken, pumpkin seeds, soybeans, peanuts, spirulina, 
dairy products, chickpeas, lentils; and (b) Nitrate rich food 
supplements e.g. Celery, cress, chervil, lettuce, red 
beetroot, spinach - which are converted into nitrites by the 
salivary bacteria. Supplementation with L-arginine is an 
alternative mode of NO mimetic therapy in cardiovascular 
conditions like endothelial dysfunction, hyperlipidemia 
and atherosclerosis, where improvements have been 
observed. Vegetables are good sources of nitrates, which 
help in formation of nitric oxide in our body. Consuming 
nitrate-rich vegetables improves heart health and exercise 
performance (lettuce, beetroot, spinach), as they are 
converted to NO by salivary enzymes, and microbicidal 
mouthwashes can negate this effect. Antioxidants like 
ascorbic acid can potentiate beneficial effects of NO by 
activating BH4 which is a co-factor in NO synthesis. 
Citrulline supplementation has also been tried as an 
effective strategy for countering arginine deficiency. Thus 

dietary factors, and the interrelation between arginine, 
citrulline and glutamine in the regulation of NO 
production, as well as their interactions /possible synergy 
can affect NO production from a therapeutic perspective. 
Recent data also showed that regular exercise (aerobic 
and/or anaerobic) can improve natural production of NO 
and thus the endothelial function. It has been contemplated 
that Vitamin D3 triggers restoration of the function of 
eNOS and endothelial cells in the cardiovascular system.  
Treatment with vitamin D3 (at doses higher than those used 
for bone disorders) has been shown to be of clinical 
importance in the restoration of dysfunctional cardiac 
endothelium after heart ischemia, capillary endothelium 
after brain ischemia, hypovolemia, vasculopathy, diabetes 
and atherosclerosis. 
 
The pleotropic effects of NO signaling have been revisited 
in cardiovascular disease biology and all three forms of 
NOS have been implicated. Most recent studies have 
implicated NO in the reversal of genetic factors in 
cardiovascular hemodynamics via the eNOS pathway. 
However, it is the complex regulatory effect of NO, outside 
of the cardiovascular system which has been the focus of 
recent research worldwide. Overexpressed or dysregulated  
iNOS and its complex functioning has been proposed in 
inflammatory disorders like sepsis, cancer, epilepsy, 
neurodegenerative disorders etc. and iNOS inhibitors could 
be promising therapeutic agents. High levels of NO via 
iNOS are now known to be crucial in infectious diseases 
whereas, low (non-toxic) levels of NO may induce biofilm 
dispersal – thus making some highly pathogenic bacteria 
more antibiotic susceptible. The role of NO in cancer 
biology is another emerging field of research. Specific 
roles for NO in tumor cells and microenvironment, cancer 
progression, angiogenesis, and effectivity of treatment and 
prognosis have been shown. NO and reactive nitrogen 
species (RNS) via iNOS from macrophages are required 
for cancer immunotherapy. The pleotropic role of NO is 
also highlighted by the eNOS (and VEGF) dependent 
angiogenesis. Both NO mimetics and NOS inhibitors could 
thus impact cancer in different ways. The photodynamic 
therapy against cancer involving NO release (iNOS – NO) 
and concentration dependent effects of NO on 
cytoprotection and cytotoxicity are emerging areas for NO 
in cancer therapeutics.  
 
From a therapeutic perspective, in addition to the 
established uses of NO mimetics in ischemic heart disease, 
hypertensive crisis, heart failure and erectile dysfunction, 
inhaled NO gas is rapidly emerging as a effective 
therapeutic option in pulmonary hypertension (neonates 
and adults), acute respiratory distress syndrome (ARDS), 
high altitude pulmonary edema, and lung transplant. NO 
inhalation therapy is best used in invasively ventilated 
patients. However, NO can also be administered by face 
mask or nasal cannulae. Inhaled NO diffuses through 
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alveolar membrane to reach smooth muscle cells and 
increase cGMP which results in the reduction of vascular 
tone. NO then diffuses into the blood stream and is 
inactivated. Safety issues are paramount for inhaled NO as 
there is risk of NO2 formation with oxygen. Pulmonary 
toxicity and methhemoglobinemia can be minimized when 
given at doses of 40 ppm for up to 6 months. 
 
Careful monitoring of NO levels are crucial as 
concentrations > 100 ppm can induce toxicity like 
pulmonary edema, methhemoglobinemia and bleeding 
tendencies (due to inhibition of platelet aggregation), and 
treatment with methylene blue attenuates most such 
situations. The pathophysiological role of NO in 
cardiovascular hemodynamics in the critically ill has 
received a lot of attention, viz. sepsis, cardiogenic shock, 
acute lung injury, etc. The involvement of mitochondrial 
NOS in sepsis and the correlation between enhanced ROS 
production and compromised mitochondrial respiration has 
been suggested. On the other hand, the vital role for NO in 
providing protection in microcirculation and improving 
microcirculatory hemodynamics with specific reference to 
organ failure in septic shock. Indications are that NO (or 
NO modulators) may play a crucial role in critical care 
patients, both as a biomarker as well as a therapeutic agent, 
and improve resuscitation. Inhaled NO is under clinical 
trials in patients with compromised end organ function and 
impending failure. 
 
A potential role for inhaled NO in the COVID-19 pandemic 
has also been suggested. In the absence of any positive 
treatment modality, NO gas inhalation is currently being 
investigated as a preventive measure and treatment against 
COVID-19. Inhaled NO therapy has been used as rescue 
treatment to improve arterial oxygenation against acute 
respiratory distress syndrome (ARDS), which represents a 
major complication of COVID-19. During the 2002-2003 
severe acute respiratory syndrome (SARS) epidemic, also 
caused by a coronavirus, inhaled NO was tested in six 
SARS patients, producing beneficial effects that included 
decreased pulmonary hypertension, improved arterial 
oxygenation, and reduced spread and density of lung 
infiltrates. Inhalation of NO improved lung oxygenation 
and shortened the length of ventilatory support. Besides 
improving lung function, NO also showed direct antiviral 
activity by nitrosylating cysteine of viral protease and 
interfering with S-protein-ACE-2 interaction – suggesting 
that it could be a druggable target. Inhaled NO provided to 
COVID-19 infected patients can prove to be lifesaving 
through both a pulmonary vasodilator effect and a direct 
antiviral effect. Other possible options to increase NO 
levels in the human body include use of NO donor 
molecules (e.g., arginine, citrulline, nitroglycerin), PDE  
inhibitors (e.g. sildenafil) and consumption of nitrate-rich 
foods such as leafy green vegetables, beetroots and herbal 

spices, although the effects may be less targeted to the 
respiratory tract in these cases.  
 
The rationale for using inhaled NO against SARS-CoV-2 
infection stems from the fact that this molecule plays a 
major role in cardio-pulmonary physiology. NO is a 
reactive oxygen species (ROS) that is continually produced 
by epithelial cells of the paranasal sinuses and nasopharynx 
via NO synthase (NOS) enzymes. Produced at 10 ppm in 
the human sinuses, NO can diffuse to the bronchi and 
lungs, where it induces vasodilatory and bronchodilatory 
effects. NO also activates ciliary movement and mucus 
secretion, which can increase removal of dust and viral 
particles from the respiratory tract.  
 
Further, NO produces antimicrobial effects against a broad 
range of microbes including viruses, which may help 
prevent such pulmonary infections. NO is also known to 
inactivate viruses by modifying proteins and nucleic acids 
that are essential for viral replication, and can reduce 
replication of viruses in vitro, including herpesvirus, 
rhinovirus, hantavirus, Coxsackie virus, Japanese 
encephalitis virus, retrovirus, vaccinia virus, and the SARS 
coronavirus. In humans, higher basal levels of exhaled NO 
are associated with fewer symptoms of the common cold, 
suggesting that nasally-produced NO represents one of the 
body’s endogenous defense mechanisms against viruses in 
the airways. It thus remains to be seen whether increasing 
NO levels by inhalation or treatment with NO donors may 
produce antiviral effects in COVID-19 subjects. The 
possible effect of inhaled NO on bronchodilation and 
oxygenation appears promising, especially in view of the 
current global shortage of ventilators. Conversely, low NO 
levels in the airways may facilitate SARSCoV-2 infection 
and the development of COVID-19 in some individuals. In 
the general population, orally-exhaled and nasal NO levels 
are reduced in white people (compared to Asians) and in 
individuals who smoke or consume alcohol, caffeine, or 
corticosteroids. Therapies designed to increase airway NO 
levels via gas inhalation and donor molecules may improve 
oxygenation and produce health benefits in COVID- 19 
subjects. In addition, limiting the lifestyle factors that 
reduce endogenous NO levels in the airways such as mouth 
breathing and smoking may also help to reduce SARS-
CoV-2 viral load and symptoms of COVID-19 pneumonia 
by promoting more efficient antiviral defense mechanisms 
in the respiratory tract. In the absence of effective 
treatments targeting SARS-CoV-2, we believe that these 
strategies may have a role in mitigating the symptoms of 
COVID-19.  
 
Thus, after several years of its arrival in medicine and 
biology, NO continues to play a rapidly evolving role in 
cardiovascular pathophysiology and other related areas. 
The role of NO has now extended from a vascular regulator 
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to neurotransmitter and immunomodulator, with newer 
signaling pathways being identified.  
 
Advanced research has led to widespread applications of 
NO and NO modulators in therapeutics beyond the CVS. 
ADMA and DDAH are known biomarkers/risk factors for 
cardiovascular disease and are critical in maintaining 
vascular homeostasis. Modulation of ADMA metabolism 
by DDAH may therefore prove important in future clinical 
applications. Newer concepts involving NO in novel 
biological targets may play a major role in redefining future 
therapeutics. 
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Dr. Ramesh Goyal, Delhi Pharmaceutical Sciences and 
Research University (DPSRU), the first Pharmacy 
University of India, has been working for last couple of 
months with his team members for the search of innovative 
therapies from herbal resources treatment of COVID-19. 
 
The pandemic of COVID-19 caused by Severe Acute 
Respiratory Syndrome Coronavirus-2, also called Novel 
Corona Virus (SARS-CoV-2), has challenged survival of 
the humanity. Clinical reports of the patients and mortality 
cause analysis of the deceased patients by the US and from 
various parts of the world have revealed that cardiovascular 
disturbances, including hypertension and thrombotic 
events, diabetes, and acute respiratory distress, are 
emerging comorbidities [1]. The main molecular link of 
these morbidities and COVID-19 prognosis appeared to be 
angiotensin-converting enzyme-2 (ACE2) and Open 
Reading Frame protein (ORF8) that induce viral 
multiplication, cytokine surge, inflammation, thrombotic 
events, embolism, apoptosis of Type 1 & 2 cells in alveoli. 
There also occurs dissociation of iron from the 1-beta chain 
of hemoglobin getting attached to the surface glycoprotein 
porphyrin leading to failure of internal respiration. Prof. 
Goyal fondly describes the COVID-19 as the “Virus 
induced Cardiovascular Pulmonary Disease” 
 
While investigating molecular docking studies of currently 
repurposed drugs throughout the world, they investigated 
potential chemical constituents from plants 
(Phytoconstituents). Based on preliminary work on certain 
plants reported in Ayurveda as the Rasayana, they found 
Solanum nigrum L. (family - Solanaceae) to be the most 
effective in COVID-19 (Figure 1). The results were 
correlated with published pharmacological studies. Since, 
certain formulations of exclusive were available in India 
and this plant is an eatable vegetable in certain parts of the 
world, it was given to patient as add-on nutraceutical to 
some patients. They are now looking into the development 
of a phytopharmaceutical products containing single plant 
bioactive compounds that are quantitatively and 
qualitatively defined.  
 

Unfortunately, there has been no remarkable breakthrough 
in the management of this disease to date, and the patient 
is given a treatment based on his observable and 
diagnosable symptoms. Although several attempts have 
been made in the research and development of the 
diagnostics, therapeutics, and vaccines for this COVID-19 
[2], there exists no chemotherapeutic agent, so far which is 
effective in COVID-19. To combat this deadly COVID-19, 
repositioning of many conventional drugs [3-5] like 
chloroquine, hydroxychloroquine, remdesivir, etc. have 
been tried and found with certain curative effect in-vitro 
and randomised double-blind placebo-controlled clinical 
trials for hydroxyl-chloroquine (HCQ) and remdesivir are 
ongoing and has not been successful yet. However, the 
clinical drug response is not very encouraging, and their 
toxicity remains an inevitable issue causing severe adverse 
effects.  
 
On account of shortcomings associated with available 
antiviral drugs therapies due to viral resistance coupled 
with the problem of viral latency and conflicting efficacy 
in recurrent infection in immunocompromised patients, an 
increasing need for search of a new therapy with antiviral 
activity as the treatment of viral infections caused by 
SARS-CoV-2. Based on the clinical reports of COVID-19, 
from several parts of the world, the following are the major 
pathophysiological and molecular derangements that have 
drawn the attention of scientists for the discovery of the 
medicine that can be used for the treatment of COVID-19: 

 
1. Binding of the virus with ACE2 receptors leading to 
 viral multiplication, downregulation of ACE2 and 
 thereby a total derangement of RAS; 
 immunostimulation, inflammation, and cytokine surge 
 (increase in TNFα, IL1, IL6, IL10, etc.). 
2. Inflammation in the alveoli and cell death in alveoli of  

lungs and causing Acute Respiratory Distress or 
syndrome. 

3. Thrombotic events and embolism. 
4. Binding with ORF8 proteins leads to dissociation of 
 iron from the 1-beta chain of hemoglobin, getting 
 attached to the surface glycoprotein porphyrin. 
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The team is confident of getting the potential treatment for 
COVID-19 based on the preliminary results.  
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Figure 1: Hypothesis and possible beneficial role of Solanum nigrum L. in treatment of COVID-19. 
 
 

 
    

 
 
 
 
 
 
 

Prof. Ramesh Goyal with Prof. C. R. Babu, Dr Mahaveer and Dr Jaseela at a meeting in 
Aravalli Biodiversity Park of Delhi India to search plants for COVID-19 in March 2020. 
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This publication on “Functional Food Security in Global 
Health” is a collection of papers written by experts in the 
fields of nutrition, food, epidemiology, internal medicine, 
pharmacy, economics, and marketing. It is expected that 
this volume has made a valuable contribution to the 
discussion on nutrition transition, globalization and how to 
achieve functional food security for worldwide health 
promotion and prevention of NCDs. The views expressed 
in the various articles are those of the authors. We, the 
editors are grateful to the authors for their efforts as well 
as to Ms Bethany Stevens for editing of the English of all 
the manuscripts quite efficiently 
 
One important purpose of the volumes Functional Food 
Security in Global Health appears to be to awaken the 
WORLD, in particular; WHO and FAO who have made all 
efforts to control undernutrition and hunger by enhancing 
Food Security. It is clear that this book attempts to 
emphasize the importance of finding out estimates of how 
much total food and Functional Food were available in the 
world in previous years and how much total food would be 
required in future to achieve the UNO targets of 2025 
Sustainable Development Goals. 
 
Tripathi and co-workers, in this volume on “Functional 
Foods Security in Global Health” try to fill this gap and 
provide estimates for world population and global food 
availability and in the second part Tomar et al give the 
estimates of food production and food consumption in ten 
high populous countries to help the WHO and World Heart 
Federation in the planning of prevention of CVDs by 25% 
by 2025. In the third part of this chapter Takahashi from 
Japan and colleagues highlight Singh,s views on 
Functional Food Security and Functional Farming to 
increase the worldwide availability of functional foods. 
The second chapter is a dedicated effort by Shatanav S Rao 
who did web search to estimate the economic burden of 
non-communicable diseases(NCDs) and economic cost of 
functional foods for prevention. In the third chapter, Lekh 
R Juneja from Japan and other experts provide an overview 
about evolution of man and evolutionary diets emphasizing 
the role of Paleolithic diet in the prevention of NCDs. In 
the second part of this chapter, Jan Fedacko from Slovak 
Republic and his colleagues review the role of western 
diets in the development of NCDs. In the third part, R 
Sengupta under the leadership of Saikat K Basu review the 

nutritional challenges among school children in 
developing countries. In the fourth chapter Ram B Singh 
review how food and nutrients play their role in damaging 
or protecting the cells and cause their impact on NCDs. 
 
The fifth chapter is about Functional Food Security for 
prevention of NCDs, which has several sections; by Mukta 
Singh and colleagues on obesity and metabolic syndrome, 
by Anuj Maheshwari and colleagues on diabetes mellitus, 
by Shantanu Agarwal on CVDs, by Adrian Isaza and 
colleagues from USA on hypertension, by Promod Kumar 
on Cancer, by Shaw Watanabe from Japan on chronic 
kidney disease as well as on health promotion. In the sixth 
chapter, Ram B Singh along with Hilton Chaves from 
Brazil and colleagues review the role of omega-6/omega-3 
fatty acid ratio of the diet in the pathogenesis and 
prevention of NCDs. In the second part Agnieszka 
Wilczynska review the role of omega-3 fatty acids in 
neuropsychiatric dysfunction. In the next chapter on 
western type foods, Banshi Saboo et al, enumerate various 
adverse effects of trans fat, saturated fat and omega-6 fat 
and suggests blending of fats and oils to provide functional 
food type oil. In the second part Viliam Mojto from Slovak 
Republic and other colleagues review the adverse effects 
of sugar on NCDs. In the third part of this chapter, 
Dominik Pella from Slovak Republic and other colleagues, 
describe the adverse effects of egg from hens, fed industry 
manufactured feed. 
 
The next chapter includes article on functional foods 
commonly available in various countries. The first article 
by Reema Singh et al is on cocoa consumption for 
prevention of cardio-metabolic diseases (CMDs) and other 
chronic diseases. The next review by Viola Vargova from 
Slovak Republic and others, on nut consumption in the 
prevention of NCDs presents most interesting information 
for the audience. Dietary fiber in health and chronic 
diseases is the next part by Fedacko from Slovak Republic 
and other experts from various countries. The next topic on 
guava enriched functional foods, therapeutic potentials and 
technological challenges is reviewed by Ratna Upadhyay 
and colleagues. In the next part of this chapter, Poonam 
Yadav presented a review on quark cheese as functional 
food, characteristics and recent advances. Finally, the 
subject of nutraceuticals is reviewed by Telessy Istvan 
from Hungary. Bee products have been discussed in a 
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separate chapter by Ahmad Sulaeman and colleagues from 
Indonesia and another part of this chapter is presented by 
Teodora Handjieva-Darlenska from Bulgaria. In the next 
chapter, Ram B Singh and colleagues give important 
information about antioxidant and protein rich millets 
which could be a new functional food for worldwide use. 
Spices as new functional foods is the next chapter in which 
one article on fenugreek is presented by Saikat K Basu 
from Canada along with other colleagues and second 
article by Amit De gives detailed information on function 
and mechanism of action of all other spices. 
 
How nutrition influences brain function leading to NCDs 
is discussed by Germaine Cornelissen by reviewing; 
altered circadian metabolism and chronobiological risk 
factors of chronic diseases and then Ram B Singh et al, 
review on diet and cancer: a dysfunction of the brain. The 
next chapter on antioxidant, longevity and healthy ageing 
is described by Sanit Wichansawakun from Thailand along 
with Anil K Chauhan from India. Beneficial uses of 
cinnamon in health and diseases was the topic reviewed by 
Maria Leonor from Portugal and other colleagues 
including Jaipaul Singh from UK. Eric Banan-Mwine 
Daliri et al from Korea and other colleague from Canada 
present interesting review on probiotics in health and 
diseases. The subject is complimented by Laila Hussain, 
President of the International College of Nutrition.  
 
 

The next chapter by Nancy B. Ray and colleagues from 
USA and Australia, highlights bioactive beneficial effects 
of olive oil for health promotion. Functional food security 
for osteoporosis, atherosclerosis, carcinogenesis and brain 
degeneration is the next chapter by Kumar Kartikey, 
Garima Singh and Amrat K Singh from India, which 
presents interesting relationship of these diseases via 
oxidative stress and inflammation. 
 
The next chapter by Ram B Singh, JP Sharma, Toru 
Takahashi and Lekh Juneja from Japan with views from 
Rukam S Tomar, Mukta Singh, Dr Ester Halmy and Ekasit 
Onsaard emphasizes on the role of  modernization of 
policy for food manufacturing and farming by using new 
technology for producing, presently expensive functional 
foods; nuts, olive oil etc at affordable cost, world widely. 
In the next chapter, Rui Horuichi  and Toru Takahashi from 
Japan along with Saikat K Basu from Canada, present a 
review on a new hypothesis by Ram B Singh on  epigenetic 
modulation of nutritional factors in plants and animals to 
be used as a new approach for food production. sum up 
how worldwide Functional Food Security can cause health 
promotion and disease prevention. However, national 
responses from governments are crucially important, and 
international collaboration and global perspectives are 
badly needed to popularize this concept to provide 
improved worldwide health. 
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The progressive exposure of blood vessels to various 
stressors is accommodated by adaptive mechanisms that 
alter vessel structure and behavior acutely or chronically. 
For example, in normal physiological conditions such as 
exercise, an acute increase of systemic blood flow induces 
the endothelial cells within the vascular wall to release 
vasodilatory chemokines including nitric oxide, resulting 
in relaxation of the muscular layer within the vessel wall. 
Conversely, as part of the adaptation process induced by 
multiple sequential episodes of exercise over time, blood 
vessels undergo angiogenesis resulting in long-term 
increases in microcirculatory capacity to adapt to chronic 
increases in tissue oxygen demand [1]. 

 
In contrast to physiologic adaptations to stressors, adverse 
maladaptive remodeling of the vasculature can occur 
during the normal aging process, resulting in impaired 

vascular function. This remodeling can comprise loss or 
fenestration of elastin, increased apoptosis, and alterations 
in extracellular matrix (ECM) such as increases in 
perivascular collagen deposition. Cell loss can stimulate 
inflammation and induce endothelial cell dysfunction, 
contributing to vascular calcification and thrombosis. 
Aging is thus a key factor in driving vascular stiffness and 
arterial remodeling, which can further promote the 
development of vascular diseases [2]. Similar changes can 
also occur in response to disease. 
 
Perivascular fibrosis is initiated in part as a response to 
inflammatory processes. In this form of fibrosis, the 
myogenic function of the vessel is impaired due to up-
regulation of the synthesis and deposition of ECM 
components, most notably collagen proteins, possibly with 
decreased ECM degradation, in turn contributing to an 
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increase in vascular stiffness and thickness [3]. However, 
it is important to note that increased stiffness is not always 
associated with increased collagen deposition. In early 
hypertension in both humans and experimental animals, 
despite significant accumulation of collagen, vascular 
stiffness may be initially reduced [4]. The organization of 
ECM may thus be a more critical determining factor in 
vascular stiffness than total ECM levels early in disease. At 
later stages of hypertension, vascular wall stiffness 
typically rises significantly. ECM deposition may therefore 
be an early adaptive response of the vessels to 
accommodate increased blood pressure, with this 
remodeling only becoming sufficient to increase vessel 
stiffness in the presence of more severe pressure elevation. 
 
Hypertension is associated with other, more widely-studied 
structural changes in resistance arteries including increased 
vascular wall thickness, in particular affecting vascular 
beds such as the cerebral, peripheral, coronary and 
mesenteric circulation. Increased wall thickness 
contributes to the elevation of peripheral resistance, thus 
provoking a rise in the blood pressure. In vascular 
remodeling, active structural changes involve all three 
cellular layers within the vascular wall: the endothelial 
intima, the muscular media and the fibroblastic adventitia. 
These changes are stimulated by the dynamic interaction of 
secreted chemokines and fluctuations in the hemodynamic 
conditions [5]. 
 
Arterial wall thickening is one of the consequences of 
hypertension that is associated with an increased 
cardiovascular disease (CVD) risk in middle-aged adults 
[6]. For example, an increase in aortic wall thickness and 
stiffness is strongly correlated with the development of 
atherosclerosis and coronary heart disease, and is more 
prominent with ageing as hypertensive vessels become 
significantly thicker and stiffer. 
 
In hypertension, resistance artery remodeling can arise 
from hypertrophy of vascular smooth muscle cells within 
the tunica media, causing an increase in wall cross-
sectional area. Conversely, remodeling can be eutrophic, in 
which the media thickness is not altered, while the outer 
and lumen diameters may be altered. Inward eutrophic 
remodeling mainly occurs at the early phases of 
hypertension, where repositioning of smooth muscle cells 
around a smaller diameter lumen preserves the cross-
sectional area in an attempt to normalize the increase in 
blood pressure. Conversely, as hypertension progresses 
and becomes more severe, vascular smooth muscle cells 
are stimulated to proliferate and grow, increasing media 
thickness and encroaching upon the lumen [7]. 
 
Hypertension is one of multiple factors that can trigger 
vascular calcification. In vascular calcification, an 
inflammatory response typically is initiated due to lipid 

accumulation, promoting endothelial cell dysfunction and 
contributing to formation of atherosclerotic plaques. 
Vascular calcification is a hallmark of atherosclerosis, and 
a major contributor to loss of arterial compliance and 
increased blood pressure. Atherosclerosis is associated 
with high mortality and morbidity of CVD, as it increases 
the risk of blood clotting, thus inducing stroke and 
myocardial infarction [8]. 
 
In contrast to extensive work on pathological processes 
such as smooth muscle-mediated vascular remodeling and 
vascular calcification, far less is known about the 
mechanisms of perivascular fibrosis, which can involve 
both large and small vessels. In large arteries, wall stiffness 
can impair the normal hemodynamic signals secreted from 
endothelial cells, promoting peripheral tissue damage. 
Stiffening of small resistance vessels can increase 
peripheral resistance, altering the perfusion of downstream 
tissues and negatively impacting upstream cardiac 
function. 
 
Vascular fibrosis can be triggered by a variety of signals, 
including angiotensin II (Ang II) and Transforming Growth 
Factor β (TGFβ) which act as significant pro-fibrotic 
factors in many tissue types. While Ang II directly and 
acutely increases vascular tone, it can also induce an 
indirect effect by promoting cell proliferation and 
stimulating the production of collagen by arterial smooth 
muscle cells. Additionally, Ang II can cause a significant 
increase in TGFβ production which can further stimulate 
smooth muscle ECM production [9]. Ang II was reported 
to induce vascular fibrosis via activation of the 
transcription factor Smad3 in the TGFβ/Smad signaling 
pathway in aortic vascular smooth muscle cells [10]. 
 
By increasing vascular peripheral resistance, perivascular 
fibrosis can worsen hypertension through distinct 
mechanisms from those governing media thickness or 
vascular calcification, yet remains without targeted 
therapies. Numerous pharmacological agents, including 
beta blockers, angiotensin converting enzyme inhibitors, 
angiotensin AT1 receptor antagonists, and long acting 
calcium channel blockers have been used to manage 
disease and improve outcomes for hypertensive patients, 
and do so via a variety of mechanisms. For example, the 
beta-adrenergic receptor blocker carvedilol is used as an 
anti-hypertensive and has been shown to improve 
endothelial function in hypertensive patients [11]. The 
calcium channel blocker nifedipine has shown benefits on 
vascular function by scavenging of oxygen free radicals in 
endothelial cells and preventing smooth muscle cell 
proliferation [12]. Unfortunately, while many of these 
agents exhibit good initial blood pressure control, they can 
lose efficacy over time, leading to irreversible damage to 
downstream tissues. 
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Furthermore, these therapies leave untreated a significant 
gap, i.e. they do not specifically target the mechanisms 
leading to vascular fibrosis. Developing fibrosis-specific 
therapeutics has the benefit of targeting a separate 
mechanism contributing to hypertension other than those 
noted above. Such medications could be expected to work 
alone or in combination with existing therapies to improve 
the clinical outcomes of patients with hypertension or other 
diseases presenting with vascular fibrosis, and may provide 
complementary or synergistic benefits. 
 
In conclusion, pathological vascular remodeling is an 
important yet understudied factor that requires further 
investigation as it increases the prevalence of morbidity 
and mortality of CVD. Additional research is needed to 
fully understand how and why perivascular fibrosis occurs, 
and even to identify which cells of the vascular wall are 
most responsible – adventitial fibroblasts, collagen-
synthesizing smooth muscle cells, or perhaps endothelial 
cells following endothelial-to-mesenchymal transition. 
While current frontline therapies for hypertension are 
broadly employed, and largely successful, the increasing 
numbers of non-responding patients – either at time of 
initial treatment or after attenuation to existing drug 
regimens – requires that novel treatments be developed to 
specifically target vascular fibrosis, providing an important 
complement to current strategies. 
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Trees are living like human,   
So, said Mundaka Upanishad*,  
Some thousand years back,  
Mankind respect them be kind.  
J C Bose** studied mimosa,  
Nineteen hundred and six, 
Proved plants possess life,    
Express delight displeasure alike.  
Fungi at roots their natural internet,  
Communicate among themselves,  
Show their grief hurt and sadness,  
Dry stump die wounded merciless.  
 
Do not injure hurt exploit any plant, 
Crush cut uproot pierce nail or peel, 
They weep cry lament and bleed,  
Braving cruelty curse our deed raw deal.   
They provide lifeline oxygen each heartbeat,      

 
 

 
Nutrition medicine water timber shade from heat, 

 Give company in all our existential crisis we face,  
Protect from storm calamity disaster disgrace.  
O wise men don't get overpowered by thy greed,  
Lest environmental catastrophes tornadoes Tsunami, 
Covid 19 overwhelm entire mankind, 
Wipe out this planet flatten entire human seed.  

 
Footnotes:  
* Mundaka Upanishad -  Mundaka Upanishad is  a collection 
of philosophical poems written in Sanskrit , the classical 
Indian language during   Vedic period between about 1500 and 
1000 BCE . It contains hymns related to meditation and 
spiritual knowledge . 
 
**J C Bose  - Sir Jagdish Chandra Bose (1858-1937) was an 
Indian scientist who  proved  that plants are living and have 
sense by his experiments on Mimosa plant . He devised a 
device called  crescograph which noted smallest movement 
made by the  plant . 
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Bosnia and Herzegovina 
 

Further details to be announced 
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Meeting re-scheduled for 2021, exact dates to be announced 
 
 
Madhu B. Anand-Srivastava, Ph.D. (Chair)  Ashok K. Srivastava, Ph.D. (Co-chair) 
Department of Pharmacology and Physiology  Department of Medicine 
University of Montreal     University of Montreal, CRCHUM 
Montreal,Quebec,Canada    Montreal,Quebec,Canada 
madhu.anand-srivastava@umontreal.ca   ashok.srivastava@umontreal.ca    
 
  

 

Tappia, Ramjiawan and Dhalla Edit First in  
Planned Trilogy on Obesity 

 
 

‘Pathophysiology of Obesity-Induced Health Complications’ provides 
novel and up-to-date in-depth information on the adverse health 
consequences of the global obesity epidemic. Covering a wide variety 
of aspects related to obesity-induced health complications including 
diabetes, cardiovascular disease, mental illness, sleep disorders, 
cancer, kidney and liver disease as well as musculoskeletal 
abnormalities, the book also highlights the increase in obesity in 
children. 
 
Providing comprehensive perspectives on the biochemistry and 
pathophysiology of the effects of obesity, a key intent of the book is 
highlighting the compendium of adverse consequences of obesity to 
human health and to provide current understanding of the cellular and 
biochemical mechanisms of obesity induced health complications. 
With an aim to provide great value to clinicians, scientists, 
cardiologists and endocrinologists, Pathophysiology of Obesity-
Induced Health Complications should serve as a highly useful 
multidisciplinary resource for medical students, fellows, residents and 
graduate students. Published by 
Springer. https://link.springer.com/book/10.1007/978-3-030-35358-2 
 
Reproduced with permission from Karen Hiebert, Manager of 
Communications and Public Relations, St. Boniface Hospital 
Albrechtsen Research Centre, Winnipeg, Canada.  

 

Montreal, Quebec, Canada  
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Call for Applications/Nominations for IACS Fellowships 
 

 
The International Academy of Cardiovascular Sciences awards Fellowships to established investigators/promoters of 
cardiovascular activities all over the world. These individuals are usually full professors, senior scientists and/or high-
profile administrators in the area of cardiovascular sciences. At any given time, the total number of active Fellows 
will not exceed 250. See listing of active Fellows on the Academy website (www.heartacademy.org). 
Applications/Nominations with 2 pages of major achievements and brief CV should be sent by September 30, 2020 
to Dr. N.S. Dhalla, Executive Director, IACS, St. Boniface Albrechtsen Research Centre, Winnipeg, Canada (Email: 
nsdhalla@sbrc.ca).   

 

 

 

 

 

 

 

 

Media Coverage of the International Conference of 
Cardiovascular Sciences-2020 (ICCS-2020), New Delhi, India 

 
 

Mukesh Nandave 
 Delhi Pharmaceutical Sciences and Research University (DPSRU), India 

Email: mukeshnandave@gmail.com 
 

The International Conference of Cardiovascular 
Sciences-2020 (ICCS-2020) drew a lot of interest from 
the media and received very wide coverage. The 
conference was inaugurated by chief guest Dr 
Randeep Guleria (Director – AIIMS) in the presence 
of Prof. Ramesh K Goyal (Vice Chancellor – DPSRU), 
Prof. Harvinder Popli (Officiating Registrar – 
DPSRU), Prof. C. C. Kartha (President, IACS – India 
Section), Prof. S. K. Gupta, Prof. NS Dhalla, and guest 
of honor Prof. Raja Babu Panwar (Vice Chancellor, 
Rajasthan University of Health Sciences, Jaipur), and 
Dr. Mukesh Nandave, Coordinator, ICCS 2020. Chief 
guest Dr. Randeep Guleria, Director, AIIMS 
highlighted the need for creating awareness on 
prevention, diagnosis, rationale treatment and new 
research upgradation on cardiovascular diseases in his 

inaugural address. Professor Ramesh K Goyal, Vice-
Chancellor, DPSRU focused on the need for such 
conferences to promote the research in cardiovascular 
sciences. These two addresses were received the most 
coverage. ICCS-2020 media coverage included many 
news reports released by various media outlets 
including Express Pharma News Bureau, Medical 
Dialogues Bureau, Healthcare Radius, Pharma Times 
of Indian Pharmaceutical Association, Bulletin of 
Association of Pharmaceutical Teachers of India 
(APTI) and Newsletter of Society for 
Ethnopharmacology, India. ICCS-2020 also received 
extensive coverage in social media. Official event 
hashtag #ICCS-2020 was announced ahead of the 
opening of the conference and was actively used by 
conference participants.   
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Re-scheduled for November 2021, 
exact dates to be announced 
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Official Partnering Journals of the  
International Academy of Cardiovascular Sciences 

 
 

Editors: 
Dr. Ghassan Bkaily 
Dr. Pedro D’Orléans-Juste 
 
Editorial Office: 
Canadian Journal of Physiology and Pharmacology 
NRC Research Press 
65 Auriga Drive, Suite 203 
Ottawa, ON K2E 7W6  Canada 
Email: cjpp@nrcresearchpress.com 

Editors: 
Dr. Sidney Goldstein 
Dr. Hani N. Sabbah 
 
Editorial Office: 
Heart Failure Reviews 
233 Spring Street 
New York, NY 10013-1578 USA 
Email: 
Marjorei.Paran@springer.com 

Editor: 
Dr. Amitabh Prakash  
 
Editorial Office: 
American Journal of Cardiovascular Drugs 
Adis, Springer Healthcare 
5 The Warehouse Way, Northcote 
Auckland, 0627, New Zealand 
Email: amitabh.prakash@springer.com 
 

 
 

Readers are encouraged to submit original 
research articles and reviews to these 
partnering journals. 

IACS partnering journals: 
 
1. Canadian Journal of Physiology and    

Pharmacology 

2. Heart Failure Reviews 

3. American Journal of Cardiovascular 
Drugs 

Editor: 
Dr. Andras Varro 
 
Editorial Office: 
Reviews in Cardiovascular Medicine 
Department of Pharmacology and Pharmacotherapy, 
Faculty of Medicine, University of Szeged 
Dóm tér 12, H-6720 Szeged, Hungary 
Email: varro.andras@med.u-szeged.hu 
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in Vascular Diseases. 


