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PERSONAL LIFE
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UGGEHALLI RAGHUVEER MOUDGAL was born on 4th March, 1931 in
Mysore, Karnataka in an upper middle class family. His father, N Narasimha
Moudgal was the Chief Electrical Engineer, Mysore State Electricity Board and was
largely responsible for the electrification of the state. His mother, Vaidehi Moudgal
was a home maker and had tremendous influence on her children as she was artistic
and very tidy and organized in her daily activities. He belonged to a community
called 'Hebbar Iyengars' who speak at home a dialect which is a mixture of Kannada
and Tamil. NR Moudgal was the youngest of five children-three boys and two girls.
He adored his two elder brothers, N Shyam Prasad and N Ram Prasad. His two
sisters, Prabha Devi Anantram and Harini Madhava Rao were close to him. The
latter got him interested in reading classic English literature at an early age and he
completed High School in 1946 in Seshadripuram High School, Bengaluru. He
stayed with Prabha Devi's family at Bhavnagar and Kolhapur during his college
days. This led to a B.Sc degree in 1950 from the University of Bombay. Moudgal, like
other young people of his generation went to Madras to obtain his MSc by research
in 1954, working on biochemistry of thyroid hormones. He married Prapulla nee
Biligiri Rao on 20th May, 1957. His wife Prapulla passed away on December 10,2008.
He is survived by his two sons (Pradeep and Madan), daughter (Priya), two
daughters-in-law (Chandrika and Sumana) and son-in-law, Raghav Iyengar and
gandchildren, Anita, Divya, Anusha Ashwin, Rohit and Aishwarya.
Raghu, as he was fondly called by his friends and seniors, was a tall man of
robust health. In nineteen seventies, he fell ill once seriously with salmonella
infection after a trip to Kolkata but recovered luckily. In his last days, which he spent
in USA with his children and relatives, he battled with Cancer and ultimately passed
away on 8th May, 2011 leaving behind a large group of admirers to whom he was a
giant in science, internationally well known and a role model of a dedicated scientist.
He was an extremely dynamic person in personal and professional life. He was one
of the most creative scientific minds of his generation. To some of us who have
watched him take his family to a temple but not enter the temple himself but
patiently wait for their return, he may appear to be an agnostic, but in his
belief he effortlessly managed to bridge his rationalist thinking with his spi
During a Guha Research Conference held at Pachmarhi, Bhopal in 1985, w
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eager to go down a cave to see an ancient Shiva-lingam but Moudgal refused to
enter. But I have never heard him speak harsh words about any one. He was a multifaceted good human being. Whether it was his science (controls, more controls, and
physiological relevance) or the younger generation, no matter what their line of
interest or work, his willingness to help a variety of people in many different ways
and his generosity were legendary among a wide circle of friends and relatives. He
gave unconditionally and set a high bar of excellence to emulate for all -students,
colleagues, friends and relatives who have had the privilege to know him. At the end
of a distinguished career at the Indian Institute of Science, Bangalore, he retired from
active service in 2006.He never sought positions of power and remained wedded to
his science till the last breath. His nephew, Praveen said," He enjoyed the simple
pleasures of life, a good cup of coffee, a fine meal; a nice drink would always perk
him up". We could not agree more. Reproductive Biology fraternity has lost a great
scientist of truly global dimension. His scientific work in India attracted attention
globally and indeed influenced, for a change, westerners in USA and Europe and
some in Australia who followed his work, extending it in many ways. The School of
Reproductive Immunology that he established and nurtured in Bangalore was
indeed one of the distinguished schools of science in India which influenced global
level science. Moudgal was a no-nonsense person who did not suffer fools. He was
always in a hurry to complete his mission.
ACADEMIC CAREER

NR Moudgal completed his PhD from Madras University in 1957 under the
supervision of Professor PS Sarma who was a pioneer biochemist of India. Professor
PS Sarma had worked with Elvehjem at Wisconsin, USA and was a Watumul
Foundation Fellow. PS Sarma had started his work at the Nutrition Research
Laboratories then at Coonoor and later headed the Department of Biochemistry at
the University of Madras (AC College of Technology). He was invited by Professor
Satish Dhawan to come and take over the Department of Biochemistry at IISc which
he successfully built as the foremost department in the country and one of the best in
the world. Some of Moudgal's contemporaries at Madras were V Srinivasan, KSV
Sampathkumar, LK Ramachandran and PR Adiga. Incidentally PR Adiga also did
his PhD under PS Sarma but worked on neurolathyrism. Adiga started his PhD work
at Madras but completed at Bangalore, Later in 1970s he became Moudgal's
colleague and contemporary at IISc K Sivarama Sastry, another scientist from PS
Sarma's research group was also Moudgal's contemporary. It is interesting that LK
Ramachandran and Sivarama Sastry went and established a flourishing Department
of Biochemistry at Osmania University in early sixties. Moudgal, after his Ph.D.,
went to work with Professor CH Li at UC, Berkeley and later at San Francis
61). CH Li, a student of Herbert Evans (Vitamin E and Reproducti
contemporary of Fraenkel Conrat (who later joined the Virus Research lab
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WM Stanley), established and nurtured the most famous Hormone Research
Laboratory. This laboratory of Li was a Mecca for Biochemistry and is known to
have made significant contributions to Protein Science, Peptide Chemistry, Hormone
Research, and Immunochemistry to name a few areas. Moudgal was one of the most
famous scientists from this laboratory.
Majority of Li's post-docs went on to become eminent professors in more than
ten countries including India. The laboratory had at that time many future heroes
like J Ramachandran, H Papkoff, I Geschwind, and E Hayashida among others.
Moudgal's work established that pituitary gonadotropins are immunogenic,
notwithstanding their major physiological role in an essential process like
reproduction. This was a pioneering observation. Using techruques like quantitative
precipitin test which Heidelberger had developed it was unequivocally established
that one can raise antibodies to pituitary protein hormones in heterologous species.
Moudgal continued his association with Li and Papkoff till the end of his official
career. On his way back from USA, Moudgal worked as a Wellcome Research Fellow
in the laboratory of RR Porter at St Mary's Hospital Medical School, London (196162) working on PAB-Cellulose as a carrier for immobilization of antibodies. Porter
later moved to Oxford and went on to become a Nobel Laureate for his work on the
gross structure of Immunoglobulins. Moudgal's future work was greatly helped by
his experience in these two laboratories. Professor PS Sarma selected Moudgal for
the post of Assistant Professor at IISc. Moudgal began his independent career with
the help of generous grant from Ford Foundation and the collaboration of his first
three brilliant PhD students i.e. Sairam, Madhwaraj and AJ Rao. He started work on
urinary gonadotropins from macaques. Surprisingly, this work led to the discovery
of an inhibitor of FSH. It turned out later to be a Sialidase from kidney. Primates are
known to biosynthesize N-acetyl Neuraminic acid as one of the ten types of sialic
acids. As sialic acid (NANA, N-acetyl Neuraminic Acid) was essential for plasma life
and hence for in vivo biopotency (in primates), the Sialidase of kidney origin by its
ability to remove sialic acid, was acting as an inhibitor of FSH in vivo.
In mid sixties, Moudgal's group made the significant observations that
neutralization of circulatory Luteinizing Hormone (LH) results in blockade of
reproductive processes like ovulation, implantation, and gestational progress etc.
This was the biggest breakthrough in reproductive biology. Not only did it provide a
vastly superior substitute technique for hypophysectomy to establish the role of a
pituitary hormone in any physiological process, it enabled Moudgal to use such
characterized antibodies as fine probes to study hormone action in great detail in
later years. The significance of these observations, made in rodents, in the
development of immunocontraceptive technology, was not missed. Indeed RO
Creep of Harvard invited Moudgal to spend time in his laboratory to ext
observations, if possible, to new world monkeys and sub-human primates
1969 and 1971 Moudgal supervised work at Harvard University (Prof Ro
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group) leading to more than a dozen path breaking papers. ~eproductive
Immunology was firmly established and Moudgal's laboratory was a pioneer in this.
While at Harvard, in collaboration with WR Moyle, Moudgal also gave evidence, for
the first time, for the presence of LH specific receptors on testicular tumor cells.
These cells were being used as a simpler model to dissect the Hormone-Receptor
interactions and their translation into cellular responses like cAMP production and
steroidogenesis. On his return to IISc in 1971, Moudgal initiated a long range
programme on deciphering molecular aspects of LH-Receptor interaction.. Over the
next ten years, a large number of publications from his group described the details of
this hormone-receptor interaction. The added impetus for this type of work was of
course, the announcement of the Nobel Prize to EW Sutherland for his discovery of
cAMP as a second messenger for a majority of hormones whose receptors are on the
plasma membrane of the host target cells. Moudgal's group demonstrated the
degrees of coupling between hormone binding to receptors and response in terms of
cAMP production and steroid output.
Another significant observation made by him was that immuno-neutralization
of circulating FSH in bonnet monkeys (Mecaca radiata) resulted in oligozoospermia
and even azoospermia. This led to his continued interest in developing a vaccine for
the purposes of immunocontraception in the male human subjects. His interest in
immunocontraception and the concerns expressed by educated society at large
stimulated him to look for male immuno-contraceptive vaccine candidate. His own
observations in rodents and bonnet monkeys (Macaca radiata) convinced him that
FSH is the answer. It is important to remember that all the known contraceptive
methods for the human males affect his libido to varying degrees. Immunization
with FSH is the only contraceptive method which does not affect libido. It went
through Phase I clinical trials also. Rules of the game had changed by then and any
protein based pharmaceutical had to be made through recombinant DNA
techniques. Good Laboratory Practices (GLP) demanded that recombinant antigens
be used. At this time Moudgal retired from active service and hence the vaccine was
not realized completely. However, this work enabled him to look at other related
reproductive phenomena like regulation of follicular maturation and atresia in the
female, spermatogenesis in the male, role of estrogen in spermatogenesis, primate
reproduction and lactational amenorrhea.
Moudgal's group had demonstrated the hormonal mechanism of ovarian
quiescence during lactation in rodents and primates. For the first time in the world,
it was demonstrated that prolactin could mimic the action in inhibiting the action of
LHRH on pituitaries provided minimal suckling stimulus is maintained. For
example in the case of the lactating pregnant rat model, while 8 pu
intensity could block implantation and 2 pups suckling intensity
administration of prolactin to the 2 pup suckling group could compl
LHRH action and implantation. This significant observation was pu
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Endocrinology, the mouth piece of American Endocrine Society and a highly rated
journal. The parallel observations made in monkeys were published in the
prestigious journal Nature (London).
In 1973 Moudgal organized an International Symposium to take stock of the
field of Gonadotropins and to resolve some problems in their structure, mechanism
of action, and imrnuno-contraceptive potential. Majority of the good scientists in the
area of reproductive endocrinology in the world attended this symposium and
shared their data. This included RK Meyer, H Papkoff, C Charming, MR Sairam, G
Hennen, Paul Licht, RMG Nair, MRN Prasad, S Duraiswami,, JF Kennedy, SM
McCann, AR Sheth, GP Talwar, GS Greenwald, N Schwartz, SS Guraya, K
Yoshinaga, F Labrie, HR Behrman, DT Armstrong, AP Labhsetwar, K Ahren, PF
Hall, AR Midgeley, RJ Ryan, OP Bahl, SS Koide, AR Means, JH Dorrington and HG
Burger among others. It was an unforgettable and inspiring feast of ideas and
personnel to young research students. Moudgal's laboratory was firmly established
as one of the major players in this field in the world. Those were not the days of
internet.
It is at this point in the history of Indian research in Biology in general and
biomedical area in particular, that everybody realized the total absence of, any
supporting industry to supply quality biochemicals, service facilities for sequencing
and synthesis of biomacromolecules, production and supply of quality native
hormones or expertise in recombinant DNA techniques in cloning and large scale
expression of biologically active glycoprotein hormones. An additional feature was
the increasing hostility of Animal Ethics Committees towards animal houses in
general and primate houses in particular. All these took their toll on the
Contraceptive Vaccines programme of the country as a whole and in particular the
Bangalore programme. I cannot help saying that this research story on reproductive
vaccines is a reflection on funding policies, the health of the peer-review system in
our country in terms of both competence and honesty and the absence of scientific
temper in many policy makers. Science by then had become an enterprise and we
had and continue to have all kinds of players-good, bad and the indifferent. Science
has to be practiced and administered by people with conviction in science and in fair
play. Moudgal by this time had come to the end of his formal career. Some of his
former students are taking this and related work to greater heights most admirably.
Moudgal rose through ranks starting as Assistant Professor in 1965 and became
a full Professor in nineteen seventies. He served with distinction as the Chairman of
the Department of Biochemistry, IISc and also as the Dean of Faculty of Science at
IISc, Bengaluru. Moudgal was one of the most dynamic and creative scientists of our
country. He was always bubbling with ideas. His passion for science was i
He set always global standards in science and professional ethics. He was a
leading researcher in his field. At the International organizational level,
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was a prominent scientist and much sought after for many matters. His
contributions in this regard to the field of Inhibin, the FSH release inhibitory
polypeptide, are well acknowledged.
ACADEMIC HONOURS, AWARDS AND SERVICES
Moudgal's group published over 250 papers and reviews and r-~umerouschapters in
books. He has published in some of the most prestigious journals like Nature,
Endocrinology, Biology of Reproduction, Current Opinion in ~mmunology,
n
Biochemical Journal, Journal of Biological Chemistry, Journal of ~ e ~ r o d u c t i oand
Fertility, Journal of Endocrinology, Fertility and Sterility etc. Moudgal's laboratory
was recognized as a UGC Centre of Advanced Studies in Reproductive
Endocrinology. Though he began his career in the department of biochemistry, his
group size and productivity justified the creation of a separate Centre for
Reproductive Biology and Molecular Endocrinology (CRBME) which later was
upgraded as a Department of Molecular Reproduction and Developmental Genetics
(MRDG). He also established and ran the largest primate house in the country as
Primate Research Laboratory (PRL).This was one of the best in the world, housing at
one point in history, more than 400 monkeys with pedigree and health record. Many
veterinarians joined Moudgal and obtained their PhDs. He has served as Editor of
the Indian Academy publication, Journal of Bioscience in its inception. He was on the
editorial board of Molecular and Cellular Endocrinology, the European journal.
Moudgal mentored 18 PhD students and 14 post-doctoral Fellows. He was a member
the Society of Biological Chemists (India), Endocrine Society (USA) and the Society
for the study of Reproduction (USA). He was an elected Fellow of both the Indian
Academy of Sciences, Bangalore and the Indian National Science Academy, New
Delhi. Moudgal received the BC Guha Award (1975), SS Bhatnagar Award (1976),
Sreenivasayya Memorial Award of SBC (I), Sanjay Gandhi Award for Science
&Technology (1984) and the Yellapragada Subbarow Birth Centenary Lecture
Award of INSA (1996). Moudgal was a Homi Bhabha Fellow (1978). Moudgal was
and will remain an inspiring leader whose commitment to science, laboratory and
his way of doing science and mentoring younger colleagues is unmatched. He was
peerless when it comes to focus and single minded devotion to research. He had less
than contempt for science administrators and managers. He was a complete
laboratory bench scientist leader and not a lazy arm chair philosopher who manages
publications from younger colleagues.

MY PERSONAL REMINISCENCES
1 first heard of Moudgal during the annual meeting of the Society for Biological
Chemists (I) held at Osmania University by the Department of C
(Biochemistry) in 1968. In our MSc classes also both my teachers Profes
Ramachandran and K Sivarama Sastry used to mention Moudgal's nam
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context of discussions on proteins, hormones and antibodies. In the summer of 1969,
I had the opportunity to spend a month and a half in his laboratory as part of an
orientation course. I had made up my mind then that if I do a PhD it should be in his
laboratory. Madhwaraj and AJ Rao taught me few immunochemical techniques and
OAAD assay for Luteinizing hormone activity measurement. The interviews were
held in June/July of 1969 and I was fortunately selected for admission into PhD.
Unfortunately my University was closed since December of 1968 for political reasons
without holding the annual terminal examinations. Hence I was asked to go back to
Hyderabad, get my MSc and come back to join. I could do this by March, 1970. Prof
PS Sarma came as practical examiner for our batch in February of 1970. He reiterated
my admission and asked me to come and join IISc. When I went to join, PS Sarma
told me that Moudgal is on sabbatical at Harvard and whether I would like to join
any other laboratory. I said I will work only in Moudgal's laboratory. For the next
one year or so I worked with the help of my seniors like AJ Rao, Madhwaraj, TSA
Samy and Ms Prema Rao. When Moudgal returned in 1971, he asked me to work on
cAMP for mv PhD instead of immobilized antibodies. I read the relevant literature
thoroughly and chose to look at LH-Receptor interactions and coupling of binding of
hormone to the receptors and cAMP generation. I received ample guidance from
him. He was always enthusiastic and encouraging us immensely during periods of
depression when experiments were failing. Every week during lab seminars he
would come up with dozens of new ideas. His creative energy and passion for
research was simply impressive and infectious. I had the best of my life in science
during those days. After I finished my PhD, I had gone home to look for a job. He
called me one day and said I should appear for interview for the post of Assistant
Research officer in an ICMR sponsored project in his laboratory. I was duly selected
and I worked for another year and a half. A former colleague of Moudgal at Harvard
and a visiting professor from Florida State University at Tallahassee, Prof Lipner was
also in the committee which selected me.
1 moved to the newly formed University of Hyderabad (UH) as a Lecturer in
Biochemistry but in the School of Life Sciences, but kept in touch with Moudgal.
After my marriage when I visited Bangalore, he was extremely warm to us taking us
home for a dinner. He visited UH during the tenure of Prof Ramakrishna as ViceChancellor. One day he wrote me a big letter advising me to join Prof OP Bahl at
SUNY, Buffalo. 1 went with my wife and joined the laboratory of OP Bahl in May
1979. Moudgal visited us the next year at Buffalo. 1kept in touch with him even after
I moved to Delhi University upon invitation from Prof Gurubaksh Singh, the then
Vice-Chancellor of DU. I met Moudgal several times during this period. During the
1994 IUBMB Congress held in Delhi at Hotel Ashoka, he and KSV Sampathkumar
met me in the corridors and were very happy and congratulated me on m
to INSA. I cherish these moments. During a get together at IISc council
eve of his retirement, I met Mrs. Moudgal and expressed our deep sense o
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to her for sparing Moudgal only for his students. Moudgal spent more time in the
laboratory than with his family. The last I met him with his wife was when he was
on his way to USA sometime in 1999. Later 1 had met him several occasions but only
officially. After Mrs Moudgal passed away, he visited Delhi for a brief stay with his
niece at NOIDA. We went and spent some time with him. Loss of his wife was
hurting him and I could notice his sense of loneliness. He started spending more
time abroad with his children than in India. Suddenly one day sometime in
February, 2011 Rajan Dighe informed me that Moudgal was very sick and has been
hospitalized in USA. I sent messages of speedy recovery to Mrinalini, his illustrious
niece who is a professor at U. Illinois and whom I had met last in Moudgal's lab
during my PhD days in 1971. All of his students and friends were deeply worried
about his state of health. Finally when Rajan Dighe telephoned me about Moudgal's
demise, I could not believe. AJ Rao confirmed it the next day on telephone. My wife
and I can never forget his enthusiasm for science and all the mentoring he has done
to me. In a society which is pedigree conscious, I am very proud and privileged to
have been his student.
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