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Hon'ble Chief Guest, Dr. R. Chidambaram; President, Dr. C.S. Bhaskaran; Distinguished Guest, Dr. S. Padmavati; Officers of the Academy; Director, AIIMS, Jodhpur and the Members of the Organizing Committee; Esteemed Fellows, Delegates and Honoured guests.
It is with a sense of great pleasure and profound pride that I welcome Dr. R. Chidambaram, the Chief Guest of the evening. Dr. Chidambaram has a distinguished career as Nuclear Scientist. His career path has intimately intertwined with bio-medical sciences. He received his PhD in Nuclear Magnetic Resonance (NMR) in 1962 and was conferred with the Martin Forster Medal for best doctoral thesis. 'For their discoveries concerning magnetic resonance imaging', Paul C. Lauterbur and Sir Peter Mansfield were awarded Nobel Prize in 2003. Its use is now well known to every medical student.
For his DSc., he extended his studies in material sciences and worked with X- ray crystallography, a method also used for identifying the structure and function of many biological molecules, including vitamins, drugs, proteins and nucleic acids such as DNA. X-ray crystallography is still the chief method for characterizing the atomic structure of new materials. As you may recall, Professor Dorothy Hodgkin, was awarded Nobel Prize in Chemistry in 1964 for her work elucidating the structure of penicillin and Vitamin B12, using X-ray crystallography. She reinvented crystallography with every major molecule she solved. More importantly, she helped establish one of the characteristic features of contemporary science : the use of molecular structure to explain biologicalfunction.

May I remind this august audience that Dr. Chidambaram also shares a unique distinction with Dr. Dorothy Hodgkin : both have been refused US entry visa. It happened to Dorothy Hodgkin in 1953 when she was invited by Nobel Laureate Linus Pauling for discussion of the helical structure of protein amino acids at a conference. Likewise, Dr. Chidambaram was not positively reciprocated when he approached the US for a visa to attend the 1998 annual conference of the International Union of Crystallographers, of which he is a member. Consequently, he withdrew his visa application. Prof. Dorothy Hodgkin was awarded the Nobel Prize 11 years after the refusal of visa; we hope and pray that Dr. Chidambaram follows a similar path.
As Director of Bhabha Atomic Research Centre, and later as Chairman, Atomic Energy Commission, Dr. Chidambaram ensured a continuous and constant supply of high quality radio-isotopes both for research as well as for diagnostic and therapeutic purposes. For the last several years, he steers the National Knowledge Network which provides ultrafast cyberway that has become a key determinant for the success of Prime Minister's vision of present decade as the 'Decade of Innovation' and the year 2012-13 as the 'Year of Science'. NKN is stimulating major initiatives in key knowledgesharing areas including health, education, science and technology, bioinformatics, and agriculture.
As the Chairman of the Committee on Tertiary Health Care Institutions, constituted by the Planning Commission, we identified NKN as a major mode for enhancing the quality of medical education & research and for delivery of health care in remote areas. I am convinced that after listening to his inspiring address you will also share my firm belief that Dr. Chidambaram is not only a nuclear scientist but also a leading visionary with major contributions towards biomedical research and for ensuring dissemination of medical knowledge and health care through tele-medicine and teleeducation.
First Convocation Address by Dr. S. Radhakrishnan :
50 years ago, on the 8th December, 1963, Rashtrapati Dr. S. Radhakrishnan delivered address at the first Convocation of the Academy, then known as Indian Academy of Medical Sciences. On the Golden Jubilee of the first convocation we pay our respectful homage to Dr. S. Radhakrishnan and reflect deeply on his words of wisdom on that occasion. I was present in Vigyan Bhawan and was greatly inspired by his exhortation :
“Our boys and girls, our men and women, are not inferior in intelligence or innate ability. They are people who can be raised to the level of first-class researchers in medical sciences as they have been raised in other sciences in this country. You also find the environment, an atmosphere ofresearch, a love of advancing the frontiers of knowledge. This must be instilled into every young mind. You must try to give them the critical and creative powers with which they are endowed, full scope and full opportunity for expression. I think if our teachers have got that sense of not merely transmitting knowledge but transmitting love of research, our boys and girls would respond adequately to the appeal which they make”.
In the Golden Jubilee year, our Academy looks back with some satisfaction as the young scientists working with our senior Fellows are doing first rate research as shall be evidenced by scientific presentations of NAMS Awardees in a special session tomorrow. However, this endeavor is perhaps minuscule and needs to be considerably enlarged.
It is often said that bio-medical research in our medical institutions is handicapped because of lack of tools of ultramodern technology which is required today for research. To my mind, it is perhaps only partially true. Viewed in a wider perspective, we cannot but agree with the profound truth stated by Warren Weaver. 'Science is not technology, it is not gadgetry, it is not some mysterious cult, it is not a great mechanical monster. Science is an adventure of the human spirit. It is essentially an artistic enterprise, stimulated largely by curiosity, served largely by disciplined imagination, and based largely on faith in the reasonableness, order and beauty of the universe of which man is part.'
During the last six decades that I have been a student of medicine, there has been a quantum leap in our knowledge of biomedical sciences. Indeed, it may be justifiably argued that the cumulative import of advances in scientific knowledge in the last six decades may have even exceeded that due to progress of medical sciences during the last six centuries. Who were the men and women who made this possible? On a deeper introspection of history of medicine, my belief is reinforced that the Holy trinity which characterizes most gifted scientists includes :
(i) Intellectual integrity; (ii) Perceptive intuition; and (iii) Courage of conviction.
Intellectual integrity:
Let me cite two examples to illustrate intellectual integrity. Frederick Grant Banting and John James Richard Macleod shared the Nobel Prize in 1923 for 'the discovery of insulin'. However, the fact remains that the concept, design and implementation of experimental work which led to the discovery of insulin was done only by Frederick Banting and Charles Best during the summer of 1921 when Macleod who was Professor of Physiology was fishing in Scotland and enjoying his summer holiday. On his return to Toronto he saw the results, and realized that a great discovery has been made. The first published data was in the paper entitled “The Internal Secretion of the Pancreas ”* by Banting and Best. However, in a subsequent paper Macleod managed to get his name included and thus became the claimant of the Nobel Prize. On learning that Nobel Prize was awarded to himself and Macleod, Banting sent a telegram : 'At any meeting or dinner please read following. I ascribe to Best equal share in discovery. Hurt that he is not so acknowledged by Nobel Trustees. Will share with him.' Today generations of scientists and millions of patients with diabetes remember with gratitude the discovery of insulin by Banting and Best, while Macleod's name remains confined to the dustbin of history.
In contrast, following the Nobel Prize awarded for elucidating structure of penicillin and Vitamin B12 through X-ray crystallography, Dorothy Hodgkin with her collaborators proceeded to concentrate on the study of the structure of insulin, using similar techniques. What was most inspiring was what followed : in the 1969 Nature article announcing the structure of insulin, the names of her team members appear alphabetically - Hodgkin is third from last. Recognition of, and continuing support to, young investigators is essential for the progress of science.
Perceptive intuition:
Intense passion for research leads to intuitive perception. Nothing illustrates it better than the biography of Otto Loewi who shared the Nobel Prize with Sir Henry Dale in 1936 'for their discoveries relating to chemical transmission of nerve impulses'. Let me describe it in the words of Otto Loewi :
“The night before Easter Sunday of (1921), I awoke, turned on the light, andjotted down a few notes on a tiny slip of thin paper. Then Ifell asleep again. It occurred to me at six o'clock in the morning that during the night I had written down something most important, but I was unable to decipher the scrawl. The next night, at three o'clock during a dream, the idea returned. It was the design of an experiment to determine whether or not the hypothesis of chemical transmission that I had uttered seventeen years ago was correct. I got up immediately, went to the laboratory, and performed a simple experiment on a frog heart according to the nocturnal design. I have to describe briefly this experiment since its results became the foundation of the theory of chemical transmission of the nervous impulse. The hearts of two frogs were isolated, the first with its nerves intact, the second without. Both hearts were attached to Straub cannulas filled with a little Ringer solution. The Ringer solution of the first heart, during the stimulation of the vagus nerve, was transferred to the second heart. It slowed and its beats diminished just as if its vagus had been stimulated. Similarly, when the accelerator nerve was stimulated and the Ringer from this was transferred, the second heart speeded up and its beats increased. These results unequivocally proved that the nerves do not “influence the heart directly but liberate from their terminals specific chemical substances which, in their turn, cause the well known modifications of the function of the heart characteristic of the stimulation of its nerves.”
The story of Otto Loewi has also contemporary resonance. Three weeks back, on 7th October, the 2013 Nobel Prize in Physiology or Medicine was jointly awarded to James E. Rothman, Randy W. Schekman and Thomas C. Sudhof for their discoveries of machinery regulating vesicle traffic, a major transport system in our cells'. Thomas Sudhof was interested in how nerve cells communicate with one another in the brain. He discovered the signaling molecules, neurotransmitters, that are released from vesicles which fuse with the outer membrane of nerve cells by using the machinery discovered by Rothman and Schekman. Thus the story of neurotransmitters that started with Henry Dale and Otto Loewi has reached its logical culmination, thanks to the work of Thomas Sudhof.
Courage of conviction:
A mentor may transmit his inspiration and aspiration to a young trainee and arouse not only an abiding faith but also a courage of conviction. Let me illustrate by a recent example. A twenty three year old Barry Marshall, as a medical student and intern thought that in a state level medical school in Western Australia, medical research would be unrewarding : “When I was in medical school, I was given the impression that everything had already been discovered in medicine. So I never thought that medical research would be interesting.” As he was doing his residency, his boss suggested that he meets with Dr. Warren who was the Chief of Pathology at the hospital.
Over the years, looking at biopsy specimen of gastric mucosa from patients with gastritis and stomach ulcers, Warren observed a remarkably consistent finding : signs of inflammation were always present close to where a number of spiral shaped bacteria were seen. His repeated attempts to culture the bacteria were unsuccessful. His colleagues thought this was an eccentric idea : how could bacteria survive in stomach's acid environment.
Warren motivated Marshall to observe these bacteria in all cases of gastritis and peptic ulcer. Marshall started systematic study of such patients and undertook to set up culture of stomach aspirates. All attempts were fruitless but Warren always reinforced Marshall's motivation.
During the Easter 1982 holiday, the agar plates were left in the incubator by mistake, and when they were inspected after the holiday they contained numerous colonies consisting of the same bacteria that Warren had observed under his microscope. Soon it became clear that a whole new bacterial genus had been isolated. It was eventually named Helicobacter pylori.
Marshall and Warren now conducted a large clinical study, which showed that Helicobacter pylori was found in the stomach of most patients with ulcers either in the duodenum or the stomach and that the bacterium was always associated with inflammation of the mucous membrane. In order to prove that the bacterium that had been isolated caused a disease, Marshall tried to fulfill Koch's Fourth Postulate. This implies that an infectious agent that has been isolated must cause the same disease in an experimental animal as in humans.
As several animal models failed to provide a definitive answer, Marshall inspired by Warren and with his courage of conviction did a brave experiment. He underwent endoscopy and gastric biopsy which showed no inflammation and no bacteria. He then drank a bacterial culture containing Helicobacter in July 1984. As a result he suffered severe stomach inflammation for about 2 weeks. He had hunger pangs even after full meal. He felt nauseous and vomited few times. A repeat endoscopy and biopsy showed sever inflammation of gastric mucosa and large number of bacteria in its vicinity. A short course of antibiotics enabled him to recover completely. It is now established that H. pylori cause more than 90% of duodenal ulcers and upto 80% of gastric ulcers. The risk of stomach cancer is also increased. 'For their discovery ofthe bacterium Helicobacter pylori and its role in gastritis and peptic ulcer disease', Berry J. Marshall and J. RobinWarren were awarded the Nobel Prize in 2005.

If a 23 years old young intern, Berry Marshall, could be transmitted love of research (in the words of Dr. S. Radhakrishana) by his mentor Robin Warren, why do our fellows, our faculties, our teachers, lack this motivating force? How many of us spend a few minutes in prefacing our lectures with these and similar inspiring milestones in the history of medicine when we teach about neurotransmitters, insulin, or peptic ulcer. This is a matter of deep concern requiring introspection by all of us.
“The fault, dear Brutus, is not in our stars,
But in ourselves ”
                               -   Shakespeare in Julius Caesar
On the Golden Jubilee of Dr. S. Radhakrishnan's Convocation Address let us rededicate ourselves to his exhortation and become mentors who inspire young minds for research.
My heartiest felicitations to the recipients of medals, awards, fellowship, and membership today. May they continue to enrich the glorious traditions of our Academy! As the great Tamilian, Tiruvalluvar, emphasized in Kural more than 2000 years ago :
Those who continue to work hard
On right lines and without any decline in commitment
Will vanquish even fate
This wisdom should continue to guide and inspire all of us in our future endeavours.
Once again I thank the Chief Guest, Dr. R. Chidambaram for accepting my invitation, and the organizers Dr. Sanjeev Misra and Dr. Kuldeep Singh for the opportunity to address the Convocation.
Thank you all for a patient hearing.

Address of Dr. Chidambaram in the Convocation Ceremony of the National Academy of Medical Sciences, Jodhpur, October, 26, 2013
“Health Care and Medical Research”

It is a privilege to be with the Fellows and Members of the National Academy of Medical Sciences (NAMS) and with so many distinguished doctors and bio-medical scientists. I am very grateful to Prof. J.S. Bajaj, Chairman of your Academic Council, for inviting me to the Convocation Function, which is a part of the Annual Conference of the National Academy of Medical Sciences. I congratulate the award winners and the newly elected Fellows and Members. It was so pleasant to hear about their research achievements in a variety of medical fields.
Jodhpur has now a special position in the medical scenario of India because AIIMS Jodhpur is one of the six new AIIMSs established by the Ministry of Health and Family Welfare. Personally, it has also a special place in my heart because, during the preparations of the nuclear tests in 1974 and 1998, we always went to Pokhran via Jodhpur.

The quality of health care in a hospital depends on the quality of the doctors and of other staff. On the one hand, a good hospital must provide excellent and affordable health care to the patients. The late pioneer neurosurgeon, Dr. B. Ramamurthi once told me a few decades back that, when he headed the Madras Medical College, he used to tell his doctors that when they ordered pathology tests, nine out of ten should show an abnormality. This would be the best way of utilizing our limited pathology resources. More so then, compared to now. At the same time, a leading hospital must be quick enough to adopt the latest technologies.
We must also remember that most of our high-end diagnostic and therapeutic medical instruments are now imported. There are, of course, outstanding exceptions like the Co-60 radiation therapy unit BHABHATRON, designed by the Bhabha Atomic Research Centre. Doctors and engineers in the country must get together to indigenise more and more such advanced instruments. Doctors should not go by branding alone.
If we are to become a Knowledge Economy, India must have a judicious mix of basic research, applied research, technology development, innovation and manufacturing skills. Indigenisation of high-technology hardware and software products is essential. This is particularly true of electronics hardware, where we have lagged behind, except in the mission- oriented agencies. As I said, in the different context of advanced defence equipment, if you want to be a global leader in the long term, you must be willing to often live in the short term with equipment with lower specifications, as long as it satisfies your critical requirements. This also holds for the 'Medical Devices' field.
I understand that, of the approximately 3200 types of medical devices available globally, India manufactures only around 100. Here again we have some excellent initiatives. Starting with the mechanical heart valve of Dr. M.S. Valiathan, designed in the Sree Chitra Tirunal Institute for Medical Science and Technology, many other devices and bioproducts have been made in their Bio-Medical Technology Wing. The Institute has continued to strengthen its partnership with Industry. Good groups are coming up in IIT Madras and some other institutions in the medical devices field, with links to Industry. Incidentally, I have been associated with the Sree Chitra Tirunal Institute as the President of its Governing Body and its Institute Body.
A Hospital should also be a Research Centre. Encouragement should be given to both clinical and basic research. Due to the high patient load in India, high quality medical research in India is limited. NAMS should play a pivotal role in enhancing this substantially. Internationalization of science is growing, as also collaboration among scientific institutions within India. Electronic connectivity is an important facilitator of this collaboration.
The National Knowledge Network (NKN), a project being implemented by the National Informatics Centre, is a multi -10 gigabits per sec optical fibre network, which will eventually connect 1500 knowledge institutions in India—1100 are already connected. 

In order to demonstrate the capabilities of NKN - high bandwidth and low latency - NKN launched a series of Model Projects to showcase its potential across a spectrum of applications, many of them focusing on medical education and health care. Each project is carefully handcrafted to address a specific challenge. In the area of medical education, NKN launched a model project with AIIMS as the Principal Investigator. Eight institutions joined AIIMS in this experiment and have come up with solutions after mutual consultations and actual field trials. It is interesting that they use high-end graphics coupled with animation for “routine” skills' transfer (Blood and urine Sample, Blood Pressure monitoring, etc.) transfer and direct video for classroom interaction, and a combination to share knowledge about surgical skills that are cardiac-oriented.
The basic idea in another model project is to use engineering design solutions to solve medical requirements. CollabCAD platform - originally designed as software capable of three-dimensional structural simulation with all the engineering nuances - was retargeted to solve a personalized dental imaging problem in 3-D. Three leading organizations - NIC, CSIO, and AIIMS Delhi- were brought together. While NIC took care of the ICT part, CSIO concentrated on the imaging part, and AIIMS articulated the end-user requirements, so that multiple 2-D images are used to create a 3-D virtual reality.
My Office is funded for what I called 'Synergy Projects', which tries to bring together scientists in different institutions with different competencies to work in synergy on a project. One such was the development of a total knee prosthesis for use in orthopaedic oncology. The institutions involved were IIT Bombay, NFTDC Hyderabad and TMH Mumbai. The 'Total Knee Prosthesis' is now ready for clinical trials. This kind of megaprostheses implants, made essentially from titanium alloys, need to be customized through what is called 'additive manufacturing', an important component of the current 'Third Industrial Revolution' , which is driven by the Internet.
When I was in McGill University three years back, one of the projects presented to me was what they called C-Brain or Canada Brain, to bring together all scientists working in Alzheimer's to share MRI images through their network CANARIE. We have had their collaboration in developing what I call I-Brain or India-Brain, to bring together all scientists working in Alzheimer's or Dementia or maybe Stroke, to share clinical data like MRI Images. This Model Project, established as a research infrastructure layer over NKN, is led by the National Centre for Brain Research, Manesar, near Delhi. ICMR is planning to use it as a general purpose infrastructure for several brain - related research projects that are multiinstitutional.
Each one of these Model Projects has a theme and a purpose. But these are only for demonstration and I am sure that many more projects will be conceptualised and realized through the NKN by the scientific community, including the medical community. 
The availability of drugs in a pure and unadulterated form to the patients still remains an issue. This is not only true in developing economies like India, but also in developed economies in the western world. The other issue that has become a major cause of concern is the mushrooming of the so-called diagnostic centres across India, without adequate checks and balances. Given the importance of the problem, and its ramifications in the public health domain, my Office decided, in November, 2008, to constitute a Working Group on possible Scientific and Technological Measures to counter Spurious & Sub-standard Drugs and Diagnostic Centres, primarily in the Indian context. Dr. P.N. Tandon, famed neurosurgeon, very kindly accepted my invitation to be the
Chairman of that Group. While the Secretariat remained my Office, the members were carefully chosen, in consultation with Dr. Tandon, to include medical scientists and professionals of high repute, as well as senior representatives of the Ministry of Health and Family Welfare, Government of India. This Group has brought out an excellent report, in which various scientific and technological measures already available, or those in the pipeline have been collated. An attempt has been made to evaluate their advantages and disadvantages. It may be pointed out that no single technology has yet been approved anywhere in the world to provide a fail- proof measure for this purpose. The Working Group, likewise, had no personal choice of any particular technology included in its Report. It has only provided a comprehensive list of various alternatives, gathered from diverse sources, for the pharmaceutical industry to choose from, according to its own requirements. 

In early 2004, the attention of my Office was drawn, by some medical professionals, to medical consumables and devices being sometimes not in a sterile form, despite being stamped as sterile. This applies, of course, in varying degrees, to all countries in the world. As a consequence, in October 2004, my Office had, through a working group of medical professionals, a radiation expert and a microbiologist, prepared a report on the “Scientific Evaluation of Sterilization Practices in India”. This report has been well received by the medical fraternity in the country. Later we felt the need for having what we now call the Scientific Operating Procedures (SOPs) of medical sterilization—all three forms, autoclaving, use of ethylene oxide gas and use of gamma radiation. My Office, therefore constituted another Working Group for that task in October 2008, with largely the same composition as the earlier one, but with the addition of a representative from the Directorate General of Health Services. After enormous work spread over 4 years, the second Working Group has compiled the SOPs as a Report, which, I believe, would be of immense use to practicing medical professionals, the nursing staff and the hospital administrators. My Office will be happy to work with NAMS to run a web-cast Workshop (through NKN) on this subject, which can also be archived and made available on request.
Living organisms, including humans, are so wonderfully put together that a great deal of research outside medicine goes to mimicking their compositions and functions. Bones are extraordinary composites. Robotic scientists now have an area called 'soft robotics'; they are trying to build robots that can jump like a hare or slither like a snake!
One of the optimisation techniques in the solution of physical problems is called “neural networks” which tries to mimic the brain in a somewhat elementary way. On the other hand, in the brain, the network of circuits formed with neurons, each circuit carrying out a specific function but which is able to operate in spite of destruction up to a point and the interchanging functions of these neural circuits, is the envy of computer designers who are able to build in redundancy and fault tolerance in computers only up to a point. 

Conversely, among the many major branches of neuroscience, there is also computational neuroscience, which studies the information processing properties of these circuits, borrowing from the concepts of computer science, and is now making some initial attempts to construct such functional neural circuits using electronic chips. 

There is a 'Gifted Children' programme of our Office -- how to identify and nurture gifted children, gifted in science and mathematics. The groups includes an applied psychologist and experts in cognitive science. The question is: are the brains of gifted children recognisably different? If so, in what way? Genotyping an individual may in the future lead to a totally individualised treatment. Interestingly Ayurveda, on the other hand, goes for holistic treatment - phenotyping an individual rather than genotyping him/her. Our Office has supported a very successful project on “A Science Initiative in Ayurveda” under the leadership of Dr. Valiathan. He calls this field 'Ayurvedic Biology'. 

Let me thank you all and particularly Prof. J.S. Bajaj once again for this wonderful opportunity to be with you. I wish you in the medical fraternity all the best and, selfishly speaking, what is good for the doctors is good for all of us also!
Thank you.
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