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XXIV ANNUAL MEETING OF THE AERQ MEDICAL SOCIETY OF INDIA
4 Hiv Marshal Subroto Mukerjee Hemorial Oration - 1981

The At and Leience of Adaptation

{London) FAMS
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' em indeed grateful to the Asro Medical Society
of India for bestowing this unigue honour on ma.
That | prove worthy ot their decision, is my carnest
and fmrvent desire now  This Oration is delivered in
appreciation of the late Air Marshal Subroto Mukerjee,

the first Indian officer to become tha Chief of the
Air Staff after Independence. He laid the foundation
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of the present Indian Air Force, It is largely due
Ly his unfailing interest and foresight that a waell
esteblished Medical Service 1o cater to the needs of
Alr Force came into existence,

The Institute of Aviation Medicine, the first of
its kind in Asia, owes ils existence mainly to his
patrcnage and support. Humanism, gentleness, sinceto
concern and interest in all ranks earned him the
devetion of evervone whe servad with himn,

Alr Marshal Mukerjes was the first patron of the
Aero Medical Saciety of India tormed in 1852, The
untiring afforts of this pionecr and his dedication
havi: gone a long way to promote the growth of this
Sowciaty,

In 1871, the Aerc Medical Socizty of India
instituted this Oration in his name to bie delivered
duricg the ennual meeting of ke Sociaty. Taday in
this regard we complete cho decade. During  this
pericd [ sse only two men of *Wings' — Gp Capt Pater
Howard, Royel Alr Force and Ajr Viea Marshal
MM Shrinegesh who delivered this Oration providing
the coniidence that the Society has width ang
indulgence to invile sciantists with different speciali-
sations Lo present their contributions (o this angust
audiznze.

Now ta the subject of this Oration - The Art and
Sciente of Adaptation. The scope of this will include
three subjects @ evaolution of man, social snd culturai
adaptation - adaptatizn in the contoxt of anvironment
and lastly the innet or sell adaptation,

L]



The attainments of man since the dawn of history
have been the result ol three interacting forces. the
conditioning cffect of his native culturs, the chall-
snges presented by the physical forces of his envi-

ranment and the lotally unpredictable forces of his
inner sall or individuality.

Culture of the souial structure condibicns and
moulds ones potential along predictable paths
leading towards the objectives that have haen
acoepted by historical events as  desirable goals for
they cantiibute towards the ovarall welfare of the
entire social struciure.  Certain cultures still accept
an imperial systam and sustain pasl practices and
privilenss as the guardians of traditions and consti-
tution. Those who are dissidents are fall-outs and
against conservalion of any structured system, In
fact, being against conventions, such & group alia-
mates itself from a patriarchial approach,.  Howaewer,
certain ground appraach conduct rules are observed
for the susienonce of this new ideological ccncept
as well, Today there is evidence, on one hand of
ever changing values and perspeclives whieh reject
the need for any collective betterment and in can-
trast promote rugged individualism.  On the other
hand there axists a palitical ideology In many fegions
where they resarve for the state the right of influen-
cing tha masses by the use of all means and media
to accept the establishment’s approach 1o achieve
social ends.  The ultimate goal ol any present day
system s reallocation 1o itself greater powet and
strength through accumulative coconomic advantage.

Taking this further, in the emearging world ong
of the greatest source of power seems to be scienti-
fic and technological superiarity.  Science and tech-
nolegy in many recgions is no longer the handmaiden
of sacial structure to improve the lot of the comman
man but subservient as a source of political advan-
tages. Toffler® has very appropriately stated  in
Eufure Shock that by the application of consclous
technological policy alongwith other measures, we
can comtour  the culture of tomorrow.  In other
waords, 8 new technology of sociobiology s emer-
ging, and it claims to lead to universal prosperity and
further advancement of the human race. The impli-
cations of such processas are likely to generate new

a

attitides and behaviour patterns. However, ane feels
the necessity of guarding against this total submar-
ging of individual behaviour ta & new technological
cultura, It is only throogh continuity in human
history that one finds the vitally Important ingre-
dients of living f[or individuals, communities and
social orders.

Charles Darwin, who propoundsd the Theory of
Evolution, realized genetic continuity — germ  cells
containing material representative of all parts of the
body and forming the basis from which a new indi-
vidual emerges. It was, however, Mandel's concept
that characterised preservation of characteristics of
species.

Today molecular genetics identify this sell reph-
cating DMNA in previding the physical and cheamical
basis for the unbroken chain of life of which any
individual is an emphemeral part. Such a scouence,
however, would be sterile perpetuation of the past
it it were inflexiole. There is an inherent variability
in the system, and mechanisms have evolved that
ensure that variations oceur.  Many factors modulats
such changes and provide new adaptations,

The concept of seleclion of the organism best
adopted for life in a particular envirenment is per-
haps the basis of any evolution. However, for
realization of the fullest human living experiences
developments in somatic ar psychic characterization
are expectantly being formulated.

fian’s flight to harness nature s 2 challenge to
his physical capabilities and endurance. Thus the
dasire to overcome environmental barriers, to scek
what 15 “beyond” is overwhelming., Conquest of
extrame environmental obstacles provides the folfil-
ment to man's adventurous nature. Rugged moun-
tain peaks, rough high seas, lonely desolate deserts,
cald arctics or cosmas beyond space — all have be-
come accessible to man,  Ample scientific data exist
of the wvarious expeditions so as to equip any
prospective traveller in such unknown spheres with
a calculable risk, The perspective of locating new
wealth or making new habitations in such locales is
invalving the present political rivalries. | will here
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refer in some depth to the expariences regarding
space and altitude and ths vatious physiological
gffects on man for his likely adaptation,

Altitude

High altitude cnvironment became a national
prablem for our country in 1962, when our Services
wara prassad 1o saleguard the Himalayan heighits.

High altitude exposes one to decreased atmos-
pheric pressure and proportionate reduction in the
partial pressure of oxygen in the inspited air {at
3.000.m, inspired air tension starfs to fall balow
100 mm  of mercury and  arterial oxvgen tension
below B5MY,

For a resident from the plains exposed to high
altitude, there s decreased cardioc performance or
dapressed left ventricular function and aerobic work
capacity is reduced (cardiac output talls during
gxarcise). Tharz is g copsiderable blood wvolume
shift in differcnt parts of the body, The high alti-
tude natives are, however, hetter adapted in their
cardio-respiratary performance.  Clinical syndromes
recognised at high altitude include @ pulmonary
ocdema, and acute and chronic mountain sickness.,
High altitude pulmenary cedema is the more scrious
of these evenis *,

High altitude pulmonary oedema (HAPO) @ This
is usually obaerved at higights beyond 3000 m. [t is
a pure form of non-cardiogenic pulmonary ocedema,
mechanizms circulation  wherehy
pulmonary arterial blood pressure is elovated and
pulmonary  wvascular resistance 5 high, whereas
pulmaonary wedee pressure is normal.  Thus alveolar
capiliary leakages take place. Clintcally the presen-
tanion rescmbles severe pneumonia. [t has been
observied in 23 te 155 per thousand of Indian soldiars
in the Himalayas. Thete are wvarious hypotheses for
HAPO

invelving  lung

{8} Hypeicapness augmented hypoxia—hypoxia
altering the pulmonary capillary permeability
or depletion of sutfactant.

(b} Failure of normal digresis and in  turn
incraased cantral blood volume.
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() Acutely increased intravascular coagulation
and impaired fibrinolysis,

HAPFO responds dramatically to treatment with
oxygen, furosemide, marphine and
[ower altitude,

removal  to

Acute mountain sickness : There is decraase in
oXygen tension, and hypoxic stimulation of the
respiratory chemoreceptors so that there are symp-
tams of cerebral dysfunction as well as tachypnoea.

Observations have been made on the social and
cultursl characteristics of the population living at
high altitude and a lack of competitive spirit has
bzen noticed amangst them.  This presumably
would suggest that ordinarily the plain man is
not tgdimizing  his maximum  oxygen consumption.
With  training, supst-athletes are continuously
bresking records implying that there is scope for
better adaptability to higher altitude.

Space

Space travel has two major factors affecting the
physiclogical  functions®, (i) acceleration and
{1} weightlessness,

Avealeration : There are two phases in manned
space flight : {a) to leave the earth’s gravitational
field, and (b) to enler earth’s orbit. To mest high
forces required lor these events construction chara-
cieristics of the modules are such that physiological
alterations have been adequately taken care of and
the sesmonauts function proficiently.

The warious gravitational forces are expressad
interms of displacemeant of + Gy | Gy and - Gp |
In a high G snvironment, there is decrease in stroke
volume with compensating mechanisms of sympa-
thetic activity such as  tachycardia, premature
ventricular contraction and T wave changes.

Reaspiratary changos include fall in arterial oxyvgen
raturation whilz the mean alveolsr to mean arterial
Po, difference is greatly increased. Respiratory dead
space is increased. There is uneven distribution of

vzantilation and  perfusion  with VG ineguality.
Overell manifestation 15 anaXaemia., Henal blood
7



flow  pets reduced and |n i renin relegse is
augmented and free water clearance is decreased,

Improvement in teleranee to increased G furces

With ghysica) fraining is doubtiyl,

Froblems of wainhtlessness
from various sluedics as

Werghtiessnass |
have heaen sUmmarised
folluws :

In the cErdiovascular systam, there is orilin-
static intolesance, io., ihcreasag lability of Blong
Pressure. incregsed pulse prezsure and pulse rata
excaading 100 ma- minute.  Thare is decrzase in lhe
plasma volume (F-15%,), water loss of 10% body
weight and this relates to decresse of ADH and
aldosterore,  In respraticn,  thers  are regional
inhamogenaitics of ventilation sng parfusion. How-
BVEL reserve is so lurge that no impairmant has hean
observed 5o far Regarding skelatal systam, hydro-
kyprolin excretion i increased and is indicative of
dissolution of bone matix with demineralization.

Waork capacity s affected ang gxarcise toleranne
iz decreasad {oxygen COMsuUmMplion s 5% of pre.
flight value}, There is as war negative nutritiona|

balance,

Faor the main thame of this Bresentation, | would
now like to refer to the individual's adaptation ar the
subconscicus leyvel, This refars ty the adjusiment
made by the individyal primarily in Bring  ahaoyg
dreater wark performance and cantribute to aoigali
zation of parsanal patential,

Such  an adaptation BNCOmpasses improving
ones faading vapacity on one hand as well as the
Process of optimising  response D sltess. Thege
fesponises  sgam efficiently organised  bolow tha
leval of Conscicusness or ata subcortical level Byg
demand an individual's Rositive role, while  the
process s sell-reinforcing  with each  succass{y|
sdaptation, The manilold interactinng betwean
somatic and psychie reaction a= well as the impa;-
fance of defensive adaptative responses had all bean
more gr |ags clearly  recognised. Hans Selyat
identificd that any stress stimulus elicited a response

that includeg the sacratign of theg corticoster
which prapared the body for 8 fight or
feaction. At this staga, one jg justilied to hvpo
size that there may be inrmlinkjng of the hormi
FeSpONses with thase modulations ar a new
Paredinass pr s-:-:-i.’~adjustn'ren: thratgh intecratior
body and ming functinn.  For this Purpise, gne n
need o slaborate an Youga.

Yirer {(Sanskrit) Means to join ar Uiy, t
ENtities baing elriitanya {r:c:-nsciuusrms?,j and  oh
{mind) - g *HOArates is the ming function
thought processys (cdaitta VERREY ; voga iy then 1f
dlocking ot ehins VERAE (mind fuaction),

Fatanjali 1 pag describad the following Citely
#1eps @5 basic o the Ppractice of Yags

1. Yama Frinciple nf good conduet, tryth.
fulness, nonviolenzs, oye, chashity ane
Nan-pissession,

2. MNivam — Fractice nf discipling,
4nel cleanliness,

PURCtualjry

3 Asan Sitting in 5 relaxea Posture,  firm
motiontess,  srpet, holding of the  sping
colemn, neck ang Fead jn g Btraight line.

d. Pravavam — Brealhing |'hythmic':1]lv, slow,
whila in gyas

5. Pratyvadpar Cetachmeany of  ming from

SENSS drnang

B. Dhrarng — Concontration
tixed abject G ntinue g

of thaught on g
and sustained

7. Davan Meditation,
ane thoughi,

continuous  of unly

8. Samashi Further slage  complete identi.
fication of ning with the matter, reeching e
Status of uninp between the mind and the
Conscicusness, that is, alf mental Tunctiong
are blocked - 3 #ale of ‘etgrng biigs’,

AVEIAT 1aN WED e
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Yepa is thus a practical systematic albeit rigor-
ous discipline to attain perfection in the contral of
senzual experiences and psychical states [t is not
g mere metaphysical, supernatoral of mystical dis-
COUISE B8 SOME May Lsswine. Yopa is a science of
the ifigher Tunctioning of consciousness (super-
consciousness). PReceit studies® have indicated
remarkalle physiclogical cheonges following practics
of voga @ ieduction in oxygen consumption and respi-
ratary rate, relaxation of tkeielal muoscles, increase in
skin resistance, EFG summation, coberence of alsha
and thets lregquercies, There arg also bicchemical
siteratizng, e.q., reduction in blood lactate |ovel and
hommanal  changes,  lowaring  of  corlicosteroids.
Optimization of response to stross, improvemsnt in
connitive function, perceptual ability and  bettar
emctional behavioutal integration have hesn aobsen ed
in subjscts who adopl the practice of yoga.

In our laboratories 7, we have conducted studies
on wolunteers who have been practising tranccen-
dental meditation over varying tima intaivals of two
mecnihs o twe years. The main objective was to
establish wheher such individusis when sobjected
to stress {in cexperiments designed by chemical
changest while in the process of medilation under-
wenl  alterations i 1lhe profile.  Tha
fellcwing Table summarisas data on blood glucose
and cortiscl:

hormonal

Herent Meditarors Meditatn s
moditators  intermediate  of long
duration duration

(Insulin 0.1 u/Ky responsa)
Blood glucoss

micfdl 816487 BDO0—=:83 B5.0 :67.0
Coltisol
gt 26.6=4510 2BE-323 176 :19.3

From thiz study, it was possible to establish that in
those who practised maditation for over two months,
cortisol response was obviated in strass, implying
that such hormanal changes upgraded the body's
binchemical responses so that  the individual
iz better optimized for the stress,  Earlier repoited
work has only focused on the neuronal changes and
spectral coherence in EEG and shift inactivity of
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autonamic nervous system towards parasympathetic
dominance which favours anergy conservation and
relaxation of body,

Cur present data also bring intg consideration
that in integrated response to transcendental medita-
tlon, hormanes alsa have a significant rols,

In the same perzpective, thers is now more
recent [nformation on the brain peptides, resembling
opiates. which extends the hypothesis of integra-
tian of nauropal and hormonal functions through
DHIELOTITHEE,

Po:-apio-cortin |5 the precursor for ACTH and
lipoprotein (maolecular weighl 31,000 and is present
in the brain as well as at sites other than anterior
pituitary. It is conceded that CNS processing is
directed towards generation of peptide fragments
that are newronally active over short distances
whereas in antarior pituitary such processes yield
other  fragments that are destined for peripheral
expolt o suhbserve metabolic functions and other
uncharacierisad ‘unctions,

A number of peptide fragments generated from
f LPH possess various degrees of opiate-like
activily. Their receptors are as well recognised as
@ and 4 receptors, u receptors being involved  in
analgesic  responses whereas & receptors  ars
involved in eliciting seizure activity and certain
behavicur responses.  Some of the effects may be
mediated through adenyle cyclase. All three pepti-
des ACTH, & LFH and & endorphing are  secreted
in response to stress possibly 10 serve as adaptive
functions  with 5 endorphins aiding  nain reljefl.
Maloxone, an  opiale antagonist, i5 capable of
completaly blocking the analgesic effects of exo-
genously administered narcotics. Sandiman et al ¥
infused a hepta-peptide  derived from  the 4-10
amina acids in ACTH malecule into normal volup-
teers, A saries of detalled pesychological teste wearg
performed zng the results indicated that the peptide
raised the parceptual threshold for detection of visu-
al stimuli but facilitated perceptual integration and
patterned information.  An improved ability to dis-
criminate betwaen relevant and irrelevant information
was obsorved.



Epilogue

In the world of tomorrow in which seientific
discoveries will possess the Power to alter the gene,
Creale new spacizs and synthesise novel binlogicat
Materials ar inhabit new planets or coamas, it iz
imperative that human baings learn new adaptations
otherwise humanisation of ihe Tuture will not be
feasible. Tha aceclorated new social order in the
external world imbues our lives with a lransciance,
a sense of unreality and materialism, forcing a faster
and faster pace of daily |ife demanding a new
lavel of adaptability which is a of allerge to truism at
@ higher conscious level,

In concluding this, |t may be worth racalling
some excerpts from Jonathan Livingstan Seagull 2,
At the moment Seagull is axterned from the flock,
the narration is “How much more therg is now to
living?

“Instead of our dark slogging forth and back to
the fishing boats, there is # reason to life |

"We can lift ourselves cut of ignorance, we can
find ourselves as creatures of excellence and inte-
lligence and skill, we can be freel We can learmn to
fly!*

In the closing pages, Seagull while in CONversy-
tion with the Elder, .. .. “Well.what happans fram
here? Where are we going 7 Is there no such place
as heaven?'

Mo, Jonathan, thete is no such place. Heaven
is not a place, and it is not a time.  Heaven is being
parfect”. He was silent for a moment. “You are

a very fast flier, are you not ?

|'|'|

| enjoy speoed” Jonathan said, ta
aback but proud that the Elder had naticed.

“You will bagin to touch heaven, Jonathan,
the moment that ¥au touch perfect spoed. Ang 1
is not flying a thousand miles an hour or a million
flving at the speed of light. Becausa any  numk
is & limit and perfection does not have limj
Perfect speed, my son, is boing there’.
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