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LETTER TO  THE  EDITOR

EMERGENT ISSUES FOR PHYSIOLOGISTS OF TODAY AND TOMORROW

Sir,

( Rece ived  on  August  12 ,  2007 )

Phys io logy  forms  the  bas i s  o f  Medica l
Practice as it provides insight into the vital
processes  (we teach mainly these processes
a t  macro  leve l )  and  thus  to  the  e f fec t  o f
malfunct ions  (patho-phys io logy )  of  var ious
sys tems .  In  a  l a rger  con tex t  Phys io logy
forms the hub for  s tudying diet  and drugs,
work  and  a th le t ic  per formance ,  e rgonomic
eva lua t ions  o f  too l s  and  workspaces  to
improve  work  e f f ic iency  and  produc t iv i ty
along with assurance of positive occupational
hea l th  and  sa fe ty  (1 ) .  In  the  recen t
years, it is felt that Physiology is losing its
pr ime pos i t ion  among l i fe  sc iences  due  to
exc i t ing  advances  in  molecu la r  and  ce l l
b io logy  and  molecu la r  gene t ics .  These
sc iences  appear  to  be  the  on ly  por ta l s  o f
technica l  approach  to  s tudy  the  b io logica l
sc iences  hereaf ter.  Such advances  in  these
b iophys ica l  sc iences  may  be  hera ld ing  a
revolut ionary turning point  in  the s tudy of
l i fe  sciences.  As per  one recent  defini t ion,
Molecu la r  Bio logy  c la ims  to  be  a  r i ch
in tegra t ive  sc ience  tha t  b r ings  toge ther
Biochemistry, Biophysics, Molecular Biology,
Microscopy, Genetics,  Physiology, Computer
Science and Developmental  Biology (2) .  I t
appears  tha t  Molecu la r  Bio logy  i s  ge t t ing
ready to  take  the  center  s tage .  In  another
charge  Genet ic  Determinism is  g iv ing way
to Environmental  Control  of  l i fe  processes
(3,  4) .  The integral  prote ins  bui l t  in to  the
cell  membrane act as receptor-effector units
(REUs)  fo r  the  percep t ion  of  env i ronment

and thus control the whole range of activity
f rom ce l lu la r  func t ions  to  behavior.
Mul t id imens iona l  energy  sys tems  ( such  as
metabolic,  bioelectric,  bio-electronic,  piezo-
e lec t r ic ,  b io -photon ic  energy  sys tems)  a re
operating at  very elemental  levels of REUs
in bio-functioning.  These energies from the
t in ies t  o f  molecu la r  e lements  o f  REUs
interplay at sub cellular to cellular to tissue
to organ and systems. I t  may even go well
beyond the  physica l  body involving subt le
bio-energet ic  and morphogenet ic  f ie lds  and
can  in f luence  env i ronmenta l  and  soc ie ta l
p lanes .  In  th i s  f rame work  an  organ ism
can  be  cons idered  as  bo th  t ang ib le  and
informat iona l  par t  o f  the  env i ronment .
Severa l  h i ther to  e lus ive  and  mys te r ious
processes  ( l ike  Mind,  Memory,  Thought ,
Behav ior,  Consc iousness ,  Extra  Sensory
Percep t ions ,  and  Sp ir i tua l i t y )  which  can
cause  per tu rba t ions  in  the  l iv ing  mi l ieu
a l te r ing  behav ior  and  caus ing  evo lu t ion
are yet to be demystified (4).  Where do we
s tand  wi th  our  conven t ional  t each ing  o f
Physiology?

Hence,  an urgent  need is  perceived for
in tegra t ion  of  a l l i ed  f i e lds  as  descr ibed
above  to  reengineer  Phys io logy  as
Integrat ive Physiology to regain i ts  pivotal
s ta tus  in  the  a rena  of  l i fe  sc iences ,  fo r  a
be t te r  unders tand ing  of  l i f e  p rocesses .  In
addi t ion  to  Phys io logy ,  Ce l l  Bio logy ,
Molecular Biology, Genomics (study of DNA
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sequenc ing ,  look ing  for  genes ,  s tudy  and
unders tand ing  the  func t ions  o f  repea t s  o f
the genome of given organism) and proteomics
(structure, classification, function etc. of the
complement of protein in a given organism),
neurobio logy ,  neuro- immunomodula t ion ,
microb io logy ,  mathemat ica l  and  computer
model ing  a re  to  be  cons idered  as  in tegra l
a rms  of  th i s  new In tegra t ive  Phys io logy .
Visua l i s ing  th i s  quantum jump,  the
Physio logy Sect ion  of  the  86th  Sess ion  of
Indian Science Congress (2007) mooted the
es tab l i shment  o f  one  Nat iona l  and  severa l
Regiona l  Ins t i tu tes  (a t t ached  to  se lec ted
Universi t ies)  of  Physiological  Sciences (1).
The  a ims  and  spec i f ic  manda tes  o f  these
Inst i tut ions can be as  fol lows:

– To develop as centers of excellence with
spec ia l i zed  fac i l i t i e s  to  ca r ry  ou t
mul t id i sc ip l inary  research ,

– To prov ide  pos tgradua te  and  doc tora l
t ra in ing  in  In tegra t ive  Phys io logy ,  and

– To in te rac t  and  in tegra te  wi th  above-
ment ioned  newer  d i sc ip l ines .

An apex  commit tee  es t imates  tha t  a
space  of  about  18000  square  fee t  a t
respec t ive  loca t ions  and  a  to ta l  in i t i a l
budget  of  about  rupees 14 crores (plus the
recurring expenditures) may be required for
the  es tab l i shment .  The  funding  could  be
shared  by  Minis t ry  o f  Human Resource
Development ,  Government  o f  Ind ia ,
concerned State Goverments,  and the UGC.
While it is evident that we all need it, it is
not evident what locus standi will  be there
for  medical  physiologis ts .

Let me share some of my thoughts about

i t .  I  be l ieve  tha t  Phys io logy  wi l l  f ace  an
emergent  p rob lem f rom the  presen t
dynamisms towards  In tegra t ive  Physiology,
because  Phys io logy  as  such  i s  a  dynamic
field of biomedical sciences. But we in third
world countries are never bothered to imbibe
these  advances  s incere ly  (5 ,  6 ,  7 ) .  So  we
have to change our aspirations and priorities
at  least  now to strengthen the posit ion and
s ta tus  o f  Phys io logy  and  thereby  ra i s ing
ser ious  po lemics  on  th i s  sub jec t .  Towards
the proposed debate, we may like to discuss
the fol lowings:

1 . All  medical  physiologis ts  must  pract ice
Cl in ica l  Medic ine  (any  branch  or
general)  seriously and continue teaching
Phys io logy  in  the  c l in ica l  se t  up .  One
year  in i t i a l  core  t ra in ing  for  MBBS
students  wi l l  con t inue  as  on  now.  But
the  medica l  phys io log is t s  wi l l  have  to
work  in  c l in ica l  depar tments .  M.D.
(Physiology) training has to be modified
accord ing ly .  What  should  we  do  to
achieve this  change?

2 . Non-medical physiologists who form the
back bone of our current set up will lead
the  research  programmes ,  l ec tures  and
prac t ica l  exerc i ses  o f  bas ic  phys io logy
during the initial  one year core training
of  medica l  s tudents .  Al l  o f  them wi l l
have  to  undergo  or ien ta t ion  or  h igher
s tud ies  in  the  Nat iona l  Ins t i tu te  o r
Regiona l  Depar tments  o f  In tegra t ive
Physio logy.  Cl in ica l  prac t ica l  exerc ises
and  re la ted  lec tures  may  pre fe rab ly
be  handled  by  medica l  phys io log is t s
on ly .

3 . There should be mechanisms to promote
phys io log is t s  (bo th  medica l  and  non-



Indian J Physiol Pharmacol 2007; 51(4) Let te r  to  the  Edi tor 417

medica l )  to  imbibe  the  essen t ia l s  o f
newer  re la ted  sub jec t s  and  in tegra te
them. How may we achieve this  goal?

4 . Do we need to prune down the Medical
Undergraduate  sy l labus  to  the  opt imum

utility for clinical practice ? We need to
del ibera te  ser iously  on th is  i ssue .

5 . Our outlook and levels of motivation and
sincerity must change and we must come

out of ‘volumes and capacities of lungs’
and  ‘neuroana tomy of  ra t  b ra in’  and
en te r  in to  se r ious  research  pro jec t s
which  wi l l  be  usefu l  to  the  soc ie ty  a t
l a r g e .

The discussions held by Dr. Shashi Bala
Singh ,  Prof .  KN Sharma and  Prof .  Lazar
Mathew dur ing  4 th  Congress  o f  FIPS a re
acknowledged  in  the  p repara t ion  of  the
presen t  l e t t e r .
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