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O B I T U A R Y
Autar  Singh Painta l

(1925–2004)

What can I say that can change your lives? Perhaps I should ask you to
do something that is very difficult.  And so I am going to ask you to try
to achieve perfection in your chosen areas of activity.

(A.S .  Pa in ta l  a t  the  Ins t i tu te  Convoca t ion  of  Delh i  Univers i ty  o f
Technology,  1993)

Professor Autar S. Paintal -  an internationally acclaimed scientist  in the
area of  cardio-respiratory physiology -  died on December 21,  2004.  He

was born on September 24, 1925 in Mogok, Myanmar, where his father Dr. Man Singh was
a physician in the service of the Brit ish Medical Service and possessed a strong socialist
outlook, while Autar’s mother Rajwans Kaur was a deeply religious lady. Autar’s own life
thus came to be moulded by both these systems of belief .

At  the  age  of  14 ,  he  was  sen t  to  Lahore  to  f in i sh  h i s  mat r icu la t ion ,  ahead  of  the
evacua t ion  of  the  fami ly  f rom Burma.  Here ,  bes ides  s tudying  hard  and  s ta r t ing  on  h i s
inexhaustible fund of l imericks that  he subsequently became famous for,  he learnt to row
the large country boats that plied on the river Raavi. He stayed on at the Forman Christian
College to write  the Intermediate Examination of  the Panjab Universi ty and after  that  he
joined his  family in Lucknow where his  father  chose to set t le  down.

Admiss ion in to  Medical  Col lege  in  1943 was  an  easy  mat ter  for  h im but  he  needed
financial  support .  Fortunately for  him, he st i l l  held the status of  a ‘Burma Evacuee’ and
the  Burmese  Government  came to  h i s  suppor t .

His  s tuden t  l i fe  a t  the  King  George’s  Medica l  Col lege  (1943-1948)  was  marked  by
dis t inc t ions  and awards ,  f in ish ing  of f  wi th  winning  the  coveted  Hewit t  Gold  Medal  for
obtaining the highest marks in the final MBBS examination. That he was a serious student
and  commit ted  to  do  wel l  can  be  conc luded  f rom h is  hav ing  to  seek  the  qu ie t  o f  the
grounds of the ‘Lucknow Residency’ and studying under its bright lamps. But A.S. Paintal
was no bookworm; he and his fr iends spent their  leisure t ime rowing on the r iver Gomti
and won awards  in  the  annual ly  he ld  Regat tas  of  the  Lucknow Univers i ty .

Due to  his  keen in teres t  in  research,  Autar  decided to  give  up a  lucra t ive  career  in
c l in ica l  medic ine .  His  Medical  Super in tendent ,  whi le  re luctant ly  agreeing to  recommend
him for an M.D. Degree in Physiology,  wrote that  he was confident  that  he would make
a  va luable  and  usefu l  cont r ibut ion  to  sc ience  in  course  of  t ime.  His  teachers  too  were
taken aback with this  decis ion.  S.N.  Mathur ,  his  Professor  of  Physiology,  recorded that ,
“In my life-long experience as a teacher, I have not come across another young man who,
through sheer love and l iking for research,  has deliberately given up his cl inical  training
for the sake of a research job”.
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Dr .  Pa in ta l ’ s  sub jec t  fo r  research  was  Elec t r ica l  res i s tance  o f  the  sk in  in  normals
and  psychot ics .  For  th i s  he  bu i l t  an  appara tus  h imse l f  and  handl ing  i t  wi th  g rea t
dexter i ty  col lec ted some extraordinary  data  f rom which he  obta ined the  ‘Painta l  Index’ .
T i l l  more  advanced  methods  were  ava i lab le ,  psych ia t r i s t s  used  th i s  index  to  iden t i fy
psychot ics .

After being appointed as a lecturer in the Physiology Department of the King George’s
Medical College, he proceeded to work for his Ph.D. degree with Professor David Whitteridge
in  the  Phys io logy  Depar tment  o f  the  Medica l  School  in  Edinburgh  on  a  Rockefe l le r
Fe l lowship  in  1950 .  This  was  unprecedented  as  th i s  fe l lowship  i s  p r imar i ly  g iven  for
conduct ing  research  in  USA.

Al though  the  J  recep tors  were  d i scovered  by  h im in  1954  a t  the  Val labhbha i  Pa te l
Ches t  Ins t i tu te  o f  Delh i  Univers i ty ,  the i r  d i scovery  was  made  poss ib le  by  h i s  hav ing
devised two new techniques in electrophysiology while at  Edinburgh. The first  one almost
cost  him his  Fellowship,  but  i t  revolutionized sensory physiology.  I t  involved the use of
liquid paraffin for immersing nerves while dissecting and recording from them. The second
was the inject ion of  chemicals  to unmask ‘si lent’  sensory visceral  receptors .

Elected to the Physiological Society in 1953, he returned to India to work as a Technical
Officer of the Defence Laboratories in Kanpur. There he set up laboratories for the bioassay
of  drugs  and devised ergonomical ly  ef f ic ient  equipment  for  soldiers  whi le  assess ing the
physiological  eff ic iency of  summer clothing for  soldiers  in  the  deser t  environment .  This
experience and his  concern for  giving the best  physiological  advice to the Indian soldier
remained constantly uppermost  in his  mind and led him several  years later  to set  up the
Depar tment  of  High  Al t i tude  Phys io logy a t  the  Val labhbhai  Pa te l  Ches t  Ins t i tu te .

Dur ing  the  years  1952–1960,  he  d iscovered  severa l  sensory  receptors  in  the  v iscera
and made notable advances in sensory physiology. For example, he discovered the volume
receptors  of  the  a t r ia  and the  ventr icular  pressure  receptors ,  the  gas t r ic  s t re tch  and the
mucosal  mechanoreceptors  of  the  in tes t ines ,  the  pressure  pain  receptors  of  muscles ,  and
wi th  C.C.  Hunt  co ined  the  te rm ‘ fus imotor ’  fo r  the  nerve  f ib res  tha t  supply  in t ra fusa l
muscle f ibres of  muscle spindles.

Foremost  amongst  his  discoveries  is  the juxtapulmonary capi l lary (J)  receptors  which
are stimulated by a rise in intersti t ial  fluid volume and increase in pulmonary blood flow
as in left heart failure, coronary artery disease, and chronic obstructive pulmonary disease.
Their  s t imula t ion gives  r i se  to  breathlessness  and terminat ion of  exerc ise .  He descr ibed
the reflex termination of  exercise as one of  their  most  important  functions -  providing a
pro tec t ive  re f lex  to  humans  and  an imals  aga ins t  excess ive  pu lmonary  pressures .  Wi th
Ashima Anand he showed that these receptors are also stimulated by increased blood flow,
as  in  exercise .  Along with  his  other  col laborators ,  he  a lso showed that  s t imulat ion of  J
receptors produced respiratory sensations leading to dry cough. This discovery has assumed
cl inical  s ignif icance in  pat ients  exper iencing dry cough.
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His  work  on  the  conduct ion  and  b lock  in  mammal ian  nerves  provided  a  too l  to  the
electrophysiologis ts  enabl ing them to dis t inguish between myel inated and non-myel inated
nerve f ibres.  He was also able to demonstrate that  the Head’s Paradoxical  ref lex was an
ar te fac t .  At  on ly  39  years  o f  age ,  A.S .  Pa in ta l  was  inv i ted  to  con t r ibu te  to  the
Pharmacologica l  Reviews.

One of the most insightful scientists of the world, his contributions came to be described
as having opened a new era in physiology with Cornell ie Heymans and Eric Neil  coining
the terms Pre-Paintal  versus Post-Paintal  while referring to the impact of his discoveries.

Although bench research was his  f i rs t  pr iori ty,  he had a s t int  with teaching when he
joined the All India Institute of Medical Sciences as a Professor of Physiology (1958-1964).
Whi le  he  en joyed  th i s  ass ignment ,  h i s  s tuden ts  observed  “an  en igma -  a  b r i l l i an t ,
fascinating, witty, explosive character with more than a trace of resemblance to the action
poten t ia l s…”

In 1964, he was appointed the Director of the Vallabhbhai Patel Chest Institute, where
he gathered a galaxy of  scient is ts  from several  inst i tut ions in the country and also from
other parts of the world. His total commitment to his scientific pursuits led him to establish
his  laboratory in  his  off ice  f rom where  he  not  only  adminis tered the  Ins t i tu te ,  wi th  the
students,  the faculty and the staff having the full  run of his presence, he also entertained
from the edge of his laboratory all  his visi tors from various parts of India and overseas.
His hospitality was legendary - whether he brewed cups of Darjeeling tea in the laboratory
for  his  vis i tors  or  took them out  bi rd  watching and rowing on the  r iver  Yamuna in  the
winters  or  for  a  swim in his  country club in  the summer.

He was elected to the Fellowship of the Royal Society of Edinburgh in 1966, followed
by  an  e lec t ion  to  the  Nat iona l  Academy of  Medica l  Sc iences  and  the  Ind ian  Nat iona l
Science Academy. In 1981 he was elected to the Royal Society (U.K.) and had the distinction
of being the first  Indian medical scientist  to be so honoured. An honorary membership of
the Physiological Society U.K. and the American Physiological Society followed soon after
as did an Honorary Fellowship of the Royal College of Physicians. His outstanding scientific
contr ibutions won him several  National  Awards and Honours,  with the President  of  India
bestowing on him the coveted Honour of the Padma Vibhushan in 1986. In the same year,
he was appointed the Director General of the Indian Council of Medical Research (ICMR),
and he served this office ti l l  1991. He was elected a member of the International Council
of Physiological Sciences in 1997 and was re-elected for another term up to 2005 - which
was an honour not  only for  him but  also for  India.

In his own view, his greatest contribution to Science in India, apart from his discoveries
was  the  c rea t ion  of  the  Socie ty  of  Sc ient i f ic  Values ,  which  he  he lped  to  es tab l i sh  and
served as its first President. This Society, the first of its kind in the world, has among its
main  objec t ives  promot ion  of  in tegr i ty ,  ob jec t iv i ty  and  e th ica l  va lues  in  the  pursu i t  o f
science. Indeed while serving as its President he himself pursued several cases of scientific
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dishonesty in India. Throughout the last two decades of his life, Professor Paintal stressed
upon the urgent need of introducing methods of adjudicating accountabil i ty in biomedical
research .  His  opin ion  i s  th is  regard  was  fa i r  and  above  board .  He opined ,  “Since  se l f -
imposed accountabi l i ty  does  not  ex is t  in  India ,  as  i t  does  in  cer ta in  wes tern  count r ies ,
India should develop a system for holding scientists accountable for the suffering of others.
However ,  i t  would  be  much  more  des i rab le  i f  medica l  sc ien t i s t s  adopted  se l f - imposed
accountabi l i ty” .

Additionally, he strived for intellectual independence and solicited ceaselessly the young
scientis ts  to think for  themselves and dream their  own dreams.  While act ively promoting
collaboration with scientists from India and abroad, he knew well where to draw the line.

Professor Paintal  was generally very cri t ical  about the method of science education in
India. He mentioned, “I have always felt  that practical work in schools and colleges must
be greately increased,  and methods sui table  for  Indian condi t ions must  be developed for
eva lua t ing  prac t ica l  work  in  h igh  schools  and  co l leges…Perfec t ion  mus t  be  encouraged
and  rewarded .  Schools  and  co l leges  where  the  bes t  p rac t ica l  work  i s  done  should  be
encouraged appropr ia te ly  to  provide  leadership  to  o thers .”

Based  on  h is  recent  d i scover ies ,  the  Depar tment  of  Sc ience  & Technology se t  up  a
Cent re  fo r  Viscera l  Mechanisms  in  the  Val labhbha i  Pa te l  Ches t  Ins t i tu te  in  o rder  to
in tens i fy  and extend the  work on dyspnoea  (brea th lessness)  and exerc ise  l imi ta t ion  tha t
ar ise  ref lexly by s t imulat ion of  J  receptors .

The entire fraternity in biomedicine shall  remember the seminal contributions of Autar
S ingh  Pa in ta l  wi th  g ra t i tude  and  reverence .


