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Abstract : Relaxation potential of yogic exercises seems to play a vital role
in establishing psycho-physical health in reversing the psycho-immunology
of emotions under s tress  based on breath and body awareness.  However,
mechanism of yogic exercises for restoring health and fitness components
opera t ing  th rough  psycho-neuro- immunolog ica l  pa thways  i s  unknown.
There fo re ,  a  hybr id  mode l  o f  human  in fo rmat ion  p rocess ing-psycho-
neuroendocr ine  (HIP-PNE)  ne twork  has  been  p roposed  to  r evea l  the
impor tance  of  yogic  informat ion  process ing .  This  s tudy focuses  on  two
major  pa thways  o f  in fo rmat ion  p rocess ing  invo lv ing  cor t i ca l  and
hypothalamo-pituitary-adrenal  axis (HP A) interactions with a deep reach
molecu la r  ac t ion  on  ce l lu la r ,  neuro-humora l  and  immune  sys tem in
reversing stress mediated diseases.  Further,  the proposed HIP-PNE model
has ample of experimental potential for objective evaluation of yogic view
of heal th and f i tness.
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INTRODUCTION

In today’s  era  of  s t ress  the  res tora t ion
of health appears to be a problem. According
to  Wor ld  Hea l th  Organiza t ion  (WHO),  the
hea l th  in  to ta l  inc ludes  phys ica l ,  menta l ,
social and spiritual dimensions (1). However,
in spite of having an effective immune system
endowed by  the  na ture ,  human i s  unab le
to  overcome the  nega t ive  e f fec t s  o f
environment leading to “stress”. The stress

effects  declines immune eff iciency and fai l
to  p ro tec t  the  hea l th  o f  a l l  v i t a l  sys tems .
Therefore ,  we  propose  an  opera t iona l
definit ion of health as “a  state of  dynamic
equi l ibr ium and  s tab i l i t y  aga ins t  the
changing  env i ronment  accompanied  -wi th
cons tan t  a t tacks  f rom ex terna l  wor ld
(bacteria, virus, pollutants etc.) and internal
psychological disturbances like fear anxiety,
depression,  neurot icism etc .” Although one
can t reat  these malfunct ions employing the
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advanced  medica l  remedies  to  res to re  the
defense  mechanism of  the  body ,  the  roo t
cause  of  the  in fec t ions  a r i s ing  ou t  o f
imbalanced  neuro-humera l  func t ions
t r iggered  by  the  d i s tu rbed  menta l  s ta te
remains unaffected. Such i l lness of psycho-
physical  origin cannot be treated merely at
organic level.  Therefore, there is a need of
some solution to set right the psycho-physical
imbalance  and  in  tu rn  res to r ing  neuro-
humeral  balance is  the need of  the hour .

However ,  the  scanty  repor ts  revea l  the
role of positive psychological reinforcement
in improving psycho-physical health (2)) that
se rves  as  buf fe r  be tween  s t ress  and  hos t
response (3), which has been useful in coping
s t ress  media ted  immune  d i seases  (SMID) .
Here we propose yoga as a total solution for
ach iev ing  psycho-phys ica l  hea l th .  Th is  i s
the basis for investigating the effectiveness
of  yoga  in  res to r ing  psycho-neuro-
immunological  aspects  of  heal th.

Psycho-neuro- immunology  o f  s tress

The  res i s t ive  ac t ion  of  the  immune
sys tem aga ins t  fo re ign  subs tances
de te rmines  the  capac i ty  o f  the  immune
system. Therefore,  the vulnerable effects of
immune system solely depend on the nature
of  the  t ransmiss ion  of  fo re ign  subs tances
such  as  bac te r ia ,  v i rus ,  e tc ,  ( tha t  t r iggers
severa l  d i seases )  to  the  hos t  th rough  the
agents  l ike  wind ,  t empera ture ,  p lan t s  and
animals etc. The diseases that are originated
by the induction of bacteria, virus, etc., are
said to be Communicable Diseases (CD) and
diseases  that  are  not  t r iggered by external
agents but by internal factors referred to as
Non Communicable  Diseases  (NCD)  l ike
diabetes, hypertension, etc. These NCDs’ may

facilitate an early onset of infection or highly
suscep t ib le  to  the  in fec t ions  in  enhanc ing
communicable  d iseases .

Apar t  f rom the  envi ronmenta l  agen ts ,
psychosocial  factors play an important  role
in deteriorating the immune system to such
an extent that i t  looses the recognition and
dis t inc t ion  be tween  an t igen  and  the  body
organs (4) .  This  resul ts  in  mistaken at tack
on  hea l thy  t i s sues  o r  o rgans  s imi la r  to
antigens. This is referred to as autoimmune
disease (A.I.D.).

Immuni ty  in  s t ress

A few studies reveal major stress effects
suppress ing  immune  response  tha t  a f fec t
health (5). The stress on one’s psychological
s ta te  a l t e r s  neuro-humora l  ac t ion  and
immune sys tem in  var ious  s t ress  media ted
symptoms such  as  emot iona l  fac tors  wi th
shifting pain and inhibited impulse, rarity of
coincidence of schizophrenia in Rheumatoid
Ar thr i t i s  (6 ) ,  ex t reme low co inc idence  of
rheumatoid arthritis in Schizophrenia (7) etc.
The  spec i f ic  e f fec t s  o f  s t ress  components
such  as  work  pressure ,  wor ry ,  mar i ta l
d i sharmony,  th rea ten  or  loss  o f  re la t ives
leads to exclusive depression, overt neurotic
symptoms and  as  wel l  as  o r thosomat ic
prob lems ,  par t i cu la r ly  in  hyper thyro id i sm,
are associated with the lack of ego strength,
ad iena t ion ,  i so la t ion  and  anx ie ty  (8 ) .  The
inf luence of  psychic  symptoms,  in  case  of
e thnocent r ic  dependency  involv ing  h igh
degree of energy in ego defensiveness with
vicious cycle (9), elevation of Gamaglobulin
with mental  i l lness in psychotic state (10),
IgM e leva t ion  in  acu te  func t iona l  menta l
i l lness  showing  abnormal  shaped  g lobul in
curve (11), increased gamma globulin and IgA
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a t tack  on  immune  sys tem through  var ious
stressors  of  psycho-somatic origin inducing
immune  media ted  d i seases  have  been
repor ted  (18 ,  19) .  These  s t ressors  may
mani fes t  th rough  gene t ic  express ions  on
psychological, physiological and biochemical
domains  (20 ,  21) .  These  changes  a re
supposed to  be regulated by hypothalamic-
p i tu i ta ry-neuro  endocr ine  sys tems .
Therefore ,  co-re la t ing the  s t ress  ef fec ts  of
immune response in the frame of Pituitary-
Neuro-Endocr ine  (PNE)  ne twork  may
serve  as  the  bas i s  fo r  comprehens ive
unders tanding  in  mos t  o f  the  immune
diseases .

The  ex tens ive  rev iew of  l i t e ra tu re  on
PNE ne twork  revea l s  tha t  s t ress  has  been
evolved through the  processes  of  emot ions
and immune funct ion  (16) .  This  d i rec ts  to
formula te  severa l  concep tua l  i s sues  fo r
understanding the effects  of  yogic exercise
on  immune  func t ions .  I t  i s ,  the re fore ,
necessary to have brief review about the role
of stressors (psychosocial, physiological and
biochemical)  in affecting the immunity.

L i te ra tu re  amply  suppor t s  the  ro le  o f
psychosoc ia l  s t ressors  (as  a  co- fac tor )  on
immune system such as reduction in natural
k i l l e r  (NK)  ce l l  ac t iv i ty  dur ing  sus ta ined
depression predicting the possibility of breast
cancer (22), uncontrollable stress decreasing
immune  competence  in  behaviora l
depress ion  (23)  and  depress ion  in  genera l
(24) .  The behavioral  s t ress  al ters  hormonal
function and modifies hypothalamic neurons
(25) .  Fur ther ,  these  s t ressors  l ead  to
depress ion  and  cogni t ive  def ic i t s  tha t
enhances adreno-cort ical  secret ion (26) and
Hypothalamic-Pituitary-Adrenal activity (27).
The  impac t  o f  psycholog ica l  s t ressors  o f

in  d i sorgan ized  leve l  o f  anx ie ty  (12 ,  13) ,
conf i rms  psycholog ica l  media ted  s t ress
re la ted  immune  changes .

Besides ,  combinat ion of  more  than one
autoimmune disease  such as  schizophrenia ,
rheumato id  a r th r i t i s  e tc  i s  cor re la ted  wi th
sys temic  lupus  e ry thromatosus  (14) .  Th is
indicates  role  of  dis tor ted psychobiological
fac tors  media t ing  the  s t ress  e f fec t s  in
mani fes t ing  var ious  types  of  au to immune
diseases. The other non-immunological stress
effects are age related rheumatoid arthritis,
essential hypertension, rise in cortisol, blood
glucose, triglyceride and total cholesterol (15)
tha t  may  be  conduc ive  to  s t ress  media ted
immune  d i seases .  These  immunologica l
abnormal i t i es  sugges t  the  ro le  o f  s t ress
components  on  psycho-phys io log ica l  and
immunologica l  aspects  of  d i f ferent  d isease
p a t t e r n s .

The above reviews open the way on the
comple te  con t ro l  o f  s t ress  over  Neuro-
endocrine and Hypothalamus funct ions  that
a f fec t  immune  modula t ion  and  immune
homeostasis (16).  This relation suggests the
chaotic picture of psychobiological effects of
s t ress  tha t  opera tes  wi th in  the  f rame of
human in format ion  process ing  pa t te rn  in
contrast to expected orderliness of the same
contr ibut ing heal th  in  a  s ta te  of  re laxat ion
(17) .  Th is  may  se rve  as  bas i s  fo r  s t ress
management  through yoga,  which could  be
proposed for verifying yoga effects based on
psycho-neuro -endocrine effects  of  immune
sys tem in  revers ing  auto immune d iseases .

Role  o f  s tressors  in  psycho-neuro-endocr ine
(PNE)  ne twork

The role of stress in facilitating antigenic
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emot iona l  and  behaviora l  types  modula tes
immune responses (28, 29). The psychological
s t ressor  e f fec t s  on  ce l lu la r  and  molecu la r
level is evident from the earlier studies such
as  b lun t  and  reduced  immune  response  to
the  s t imula t ion  of  Phytoheme agglu t in ins
(PHA), Concalvin A (Con A) and Poke weed
mitogen among depressed pat ients  resul t ing
in reduct ion of  the cel l -mediated immunity
leading to melancholia (30) and reduction of
mi togen  induced  lymphocyte  p ro l i fe ra t ion
with immunoglobulin secretion (31,32), which
confirm the cellular and molecular effects of
psychological  s tress.

Phys io logica l ly ,  a l though h igh  leve l  of
maximal oxygen uptake (VO2 max) enhances
immune  response  (33) ) ;  however ,  i t s  low
level works as a respiratory stressor, which
modulates immune variables in deteriorating
immune  response .  Fur ther ,  metabol ic
stressor decreases Di-hydroxy phenyl glycol
(2-DPG) and intra neuronal metabolism (34).
Such  metabol ic  s t ressors  increase  ACTH,
Cort isol  (35)  and enhance Epinephrine and
nor-epinephrine secretion in mood states as
confirmed by 2- DPG estimation method (36).
S imi la r  e f fec t s  in  o ther  au to- immune
diseases like stiff man syndrome (37) confirm
overal l  metabolic  s tress  effects .

There fore ,  the  above  rev iew prov ides
g loba l  v iew of  overa l l  s t ress -e f fec t s  and
in te rac t ions  a t  psycho-neuro-endocr ine
systems. This suggests specific connectivity
among s t ress ,  emot ion  and  ex ten t  o f
immunity,  which forms the entire  basis  for
the role of  PNE network in auto-immunity.

Stressor - immune  sys tem in  PNE network

To comprehend the  ef fec ts  of  s t ress  in

immune  modula t ion ,  i t  i s  necessary  to
cons ider  mutua l  e f fec ts  a r i s ing  due  to  the
interact ions of  Stressors with psycho neuro
endocrine  sys tem target ing immune sys tem
and i t s  components .  This  may  he lp  us  to
unders tand  the  molecu la r  aspec t s  o f
information exchange between psychological
and immunological domains. The initial stage
of  Stressor -PNE ne twork- immune  response
inc ludes  var ious  s t ress -e f fec t s  on  nervous
system like sympathetic stimulation altering
blood  leukocyte  numbers  (38) ,  immuno-
modulation in a sympathetic stimulation (39,
40)  e tc . ,  sugges t s  tha t  the  sympathe t ic
nervous system provide a vital link between
psycholog ica l  s ta te  and  immune  responses
(41). The association of Natural Killer (NK)
ce l l  ac t iv i ty  wi th  psycholog ica l  and
pharmacolog ica l  in te rven t ions  l eads  to
reduced  sympathe t ic  ac t iv i ty  (42) .  The
examina t ion  s t ress ,  caus ing  phys io log ica l
imbalance  such  as  deregula ted  HPA ax is
(Hypothalamic  p i tu i ta ry  adrenal  ax is )  as  a
result  of cognitive stress response, leads to
cor t i so l  awakening  response  and  shor t
c i rcadian  rhythm as  infer red  f rom sa l ivary
cortisol profile (43). This suggests vital links
among psycho-neuro-humora l - immune
sys tem tha t  se rve  as  the  bas i s  fo r  PNE
network  in  regu la t ing  s t ress  media ted
immune  responses .

CNS-psycho- immunolog ica l  re la t ionsh ip

The  above  re la t ion  sugges t s  tha t  the
Cent ra l  Nervous  Sys tem (CNS)  forms  the
hub  of  PNE ne twork .  The  CNS neuro-
t ransmi t te r s  in tegra te  the  PNE ef fec t s
fo l lowed  by  bo th  d i sc re te  and  remote
molecular  changes that  occur within neural
c i rcu i t s  a long  wi th  endocr ine  sys tems  in
different psychological states and peripheral
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immune  sys tem.  This  i s  ev iden t  f rom the
relation between host defense mechanism of
mood s ta tes  and  phys ica l  i l lness  (31 ,  44) .
Bes ides ,  neuro-chemica l  e f fec t s  o f  neuro-
peptides such as enkephalins inhibits sensory
au tonomic  re f lex  a rcs  v ia  p re -gangl ion ic
sympathe t ic  f iber  (45)  and  subs tance  P
modulates sympathetic ganglia (46) as well
as  immune system, provoke both endocrine
and nervous system (47). This infers a close
circuit  between neuro-endocrine system and
the  immune  response  th rough  var ious
sensory and psychological  s tates .

The  chemica l  impr in t s  o f  these
psychological mediated stress related immune
e f fec t s  are  ev iden t  f rom the  presence  of
endorphin and neuro transmitter l ike 5 -HT
tryp tophan  in  lymphocyte  among chronic
fatigue syndrome patients (48, 49). Besides,
major neuro-chemical synaptic pathways such
as serotonergic pathways with serotonin (5-
HT)] action reduces brain antibodies leading
to decreased primary and secondary immune
response  (50,  51) .  The dopamine secre t ion
through  dopaminerg ic  pa thways  exer t s  i t s
net st imulation on immune system (16) and
reduces Nor-epinephrine level in the spleen
(52)  as  wel l  as  ca techolamines ,  which  are
considered as “good indicators of age related
decreased  number  o f  macrophages  (53) .
These  a re  few ways  to  l ink  the  CNS a
neuro t ransmi t te r  wi th  per iphera l  immune
system and autonomic nervous system with
immunity different  psychological  s tates .

The  o ther  neuropept ides  l ike  subs tance
P with its vasodialating property (54) along
wi th  Ig .E  ac t  as  po ten t  fac tor  to  re lease
his tamine  f rom the  bone  marrow in  T-ce l l
macrophage that are responsible for delayed
sk in  hyper  sens i t iv i ty  o f  immune  reac t ion

(55 ,  56) .  The  Vaso- In tes t ina l  Pep t ides  in
secreting thymic or monocyte peptides along
with the action of Autonomic Nervous System
(ANS) on enhanced immune funct ions  (57)
conf i rm t r igger ing  of  immune  organe l les
th rough  the  neuro-humora l  p rocesses
involving both CNS and ANS functions.

The  a f fec t ive  and  neuroendocr ine
abnormal i t ies  associa ted wi th  inf lammatory
d iseases  in  mul t ip le  sc le ros i s  sugges t
immunologica l  bas i s  o f  neuro log ica l
dysfunc t ion  (58) .  Th is  revea l s  tha t  CNS
mediated stress affects the HPA axis altered
by psychological disorders.

Yoga  for  psycho- immnunolog ica l  aspects  o f
h e a l t h

The cortical region of CNS is the seat of
awareness ,  consciousness  and a l l  voluntary
psycho-phys io log ica l  func t ions  inc lud ing
cont ro l  o f  b rea th ,  which  resu l t s  in
modula t ion  of  neuro-humora l  response  as
well  as monitors the homeostasis of all  the
phys io log ica l  sys tems  for  op t imum hea l th .
However ,  i l l - e f fec t s  o f  s t ress  caus ing  the
cor t i ca l  dys func t ion  may  jeopard ize  the
overa l l  homeos tas i s  l ead ing  to  var ious
d i sorders .

Here  we can propose  Yoga –  as  i t  has
breath-awareness component to modulate the
cortical activities of the brain. This could be
the  p ivo ta l  po in t  fo r  enr ich ing  overa l l
homeos tas i s .

The stress is known to be the root cause
of all non communicative diseases (NCD) and
the yogic exercises are considered as the best
too l  to  manage  s t ress .  So  a l so ,  the
prevent ion of  s t ress  mediated diseases  l ike
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Rheumatoid  Ar thr i t i s ,  Thyrodoi t i s ,  A. I .D.S
(Acqui red  Immune  Def ic iency  Syndrome) ,
acqui red  immune  haemoly t ic  anemia  e tc
seems plausible. As “stress” is the probable
means  to  t r igger  autoimmune diseases  tha t
can be well managed through yoga exercises
in bringing psychological,  physiological and
biochemical  homeostas is  such as  reduct ion
of  hyper tens ion ,  d iabe tes ,  e tc  (59 ,60) .
Al though ,  i t  i s  known tha t  the  medi ta t ion
manages  s t ress  th rough  modula t ing  PNE
network (61) that modulates immune system
considering a kind of network (62). However,
so  fa r ,  no  repor t s  a re  ava i lab le  regard ing
work ing  mechanism of  Yogic  exerc i ses  in
modi fy ing  PNE ne twork  func t ions  for
reversing s t ress  mediated immune diseases .
Moreover ,  the  ro le  o f  PNE mechanism
through yogic exercise in maintaining ideal
health has not been attempted so far. It was,
therefore ,  thought  desi rable  to  propose the
working concept of PNE network in relation
to Yoga and Health.

However, effectiveness of yogic exercises
on various aspects of mento-physical health
are evident from the earlier studies such as
enhancement in the immediate memory (63),
improvement  in  psychomotor  s tabi l i ty  (64) ,
res to ra t ion  of  emot iona l  s tab i l i ty  (65) ,
management  o f  s t ress  (66) ,  a t t en t iona l
resource  conserva t ion  (67)  as  wel l  as
improvement in anti-oxidant status (68,  69)
sugges t  a  complex  in te rac t ion  of  a t ten t ion
with the breathing activity and unique aspect
of  a t t en t ion  to  se t  r igh t  the  metabol ic
imbalance  moni to red  by  the  consc ious
information processing. Therefore,  based on
the  above  in te rac t ions  we  propose  the
operational definit ion of Yogic exercises as
“The  sc ience  o f  synchroniz ing  a t ten t ion
directed breathing activity regulated by the

major functions of cerebral cortex to monitor
body awareness and well directed homeostasis
on all aspects of body functions”.

The effect iveness of  yogic exercises  on
CNS depends on the innate nature of yogic
ins t ruc t ion  component  to  p lay  a  v i ta l  ro le
on  PNE ne twork  tha t  modula tes  immune
sys tem.  Therefore ,  main  fea tures  o f
ins t ruc t ion  of  yog ic  exerc i ses  inc lude
moni tor ing  and  f i l t e r ing  of  in format ion
content  concerned with several  components
of  body  awareness  l ike  s t ress  de tec t ion ,
s t imulus  content  and  re jec t ion  of  the  pos t
de tec t ion  process  tha t  resu l t s  in  musc le
relaxation (70). This suggests diminution of
associa ted  s t ress .  However ,  conceiv ing the
possibil i ty of enhancing immunity by yogic
relaxation technique could be a fruitful model
than  the  ex i s t ing  psychotherapy  model  o f
West working on the principle of disclosing
negative thoughts and feelings in a cognitive
domain (71, 72) such as the positive role of
psycho-socia l  e lements  to  enhance immune
response (2, 3). However, the psychotherapy
model seems to be limited to operate within
field dependent  environment as compared to
the expected yoga effects in field independent
s i t ua t i on .

This  amply  sugges t s  tha t  the  idea  of
appl icat ion of  yogic  exercises  to  overcome
s t ress  by  the  v i r tue  o f  body-or ien ted-
awareness  including muscular  s t re tching as
well as relaxation potential to maintain one’s
health seems viable (73). This indicates that
perhaps yogic exercises influence CNS, which
is the hub of generating relaxation potential,
in  sens ing  and  moni tor ing  immune  sys tem
(3) .  Fur ther ,  immune sys tem is  cons idered
as  in te rna l  sensory  organ  tha t  recognizes
non cognitive stimuli like bacteria, virus, etc
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(13)  a t  pa r  wi th  nervous  sys tem.  This ,  in
fact, confirms the relation between CNS and
PNS (Per iphera l  Nervous  Sys tem)  wi th
immune sys tem (74 ,  75) .  Therefore ,  based
on the possibility of the dual role of CNS on
relaxation and immunity, the effect of yogic
exercises  has  been proposed.

Yoga on nervous system – A dual role in relaxation
and immuni ty

The ultimate effect of yogic exercises is
to achieve bliss and remain relaxed. Perhaps
th i s  i s  re f lec ted  f rom behaviora l  ou tcome
such as remaining in happy mood,  posi t ive
feelings etc. Such similar psychological state
are attributed to the endorphin secretion and
the  parasympathe t ic  ac t ions  o f  ANS on
neuro-muscular  functions .These endorphins
are known to conserve bodily resources and
energy (76),  which appears to have similar
e f fec t s  o f  yogic  exerc i ses  in  resource
conservat ion (67) .  This  f i rs t  l ine of  act ion
suggests the possible role of CNS in secreting
endorphin through yogic exercises .

The second l ine  of  ac t ion is  endorphin
secret ion according to  ref lex hypothesis  of
Gordienko (77) produces antibodies through
CNS. This hypothesis is confirmed based on
the endorphin presence in  the  lymphocytes
and also the internalization of beta-endorphin
in thymic cells (78, 79). Therefore, the dual-
effect of yogic exercises on nervous system
seems plausible in modulating immunity and
re laxa t ion .  We,  thus ,  sugges t  the  fu r ther
possibility of investigating the role of yoga
on  Gord ienko’s  re f lex  hypothes i s  to
understand the functions of PNE network in
immuni ty  and  re laxa t ion .

Thus, the basis of the application of PNE

network through yoga on one’s health needs
thorough understanding of cortical functions
re la ted  to  psycholog ica l  p rocesses  tha t
t r igger  PNE ne twork  rou ted  th rough  the
perco la t ing  e f fec t s  o f  the  l imbic  sys tem
and hypotha lamus  of  the  b ra in .  Such  an
unders tand ing  about  the  ro le  o f  cor t i ca l
function of yogic exercises on PNE network
can be explored using the concept of Human
Information Processing (HIP) .

Since HIP is  the cross  road mechanism
for translating the effectiveness of abstract
con ten t  o f  yoga  ins t ruc t ions  to  the  yoga
prac t i t ioners ,  i t  may be  a  su i tab le  method
to investigate the psycho-physiological effects
of  yogic  exercises  through neuro-endocrine
in te rac t ions  o f  s igna l s  t ransmiss ion ,
particularly, in reversing the Stress mediated
immune disease (SMID).

Thus ,  the  comprehens ive  unders tanding
of  psycho-neuro- immunologica l  e f fec t s  o f
yoga is possible only by integrating the PNE
network  wi th  the  cor t i ca l  in format ion
process ing  aspec t  o f  yog ic  ins t ruc t ions
through  HIP .

What  i s  HIP ?

The Human Information Processing (HIP)
i s  def ined  as  a  methodology  of  neuro-
psychology to understand the cortical aspects
of  s t imulus  in format ion  process ing .  HIP
cons i s t s  o f  f ive  s teps  v iz ,  de tec t ion  o f
s t imulus ,  dec i s ion ,  memory  (upda t ing  of
informat ion)  and  reac t ion  t ime  or  motor
response, which describes the processing of
cogni t ive  s t imul i  wi th  a  meaningful  motor
output operated on certain mode of attention
func t ion ,  such  as  con t ro l  o r  au tomat ic
funct ions (80,  81) .  This  concept  represents
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ana tomico-phys io log ica l  subs t ra te  such  as
sensory neuron for stimulus detection, brain
s tem p lus  Ret icu la r  Act iva t ing  Sys tem for
arousal  to  sus ta in  a t tent ion f low,  thalamus
to relay signal and noise contents, pre-frontal
context to discriminate and extract stimulus
fea tures  such  as  cues ,  shape ,  fo rm,  e tc . ,
f ron ta l  cor tex  for  dec i s ion  making  and
parietal  cortex for updating the information
(shor t - t e rm memory) ,  ce rebe l la  and  pre -
motor  cor tex for  response execut ion.

HIP–PNE network  through  cor tex-HPA ax i s

The  s t ress  a r i ses  as  a  resu l t  o f  the
withdrawal of attention and reduces attention
sensitivity due to increase in task difficulty
(82), its influence on emotion is detrimental
to health.  However,  as the l imbic system is
the seat of emotions, any unaware effects of
s t ress  would  d iver t  the  cor t ica l  aspects  of
a t t en t ion  process  tha t  resu l t s  in  chao t ic
(a f fec t ive)  response .  There fore ,  the
psychophys io log ica l  aspec t s  o f  s t ress
response arising from the brain functions are
supposed to reflect on the functions of HPA
axis. Since most of the motor commands are
routed through HPA axis and other endocrine
functions, initially, the ripple effects of motor
commands may be propagated via brain stem
and R.A.S (Reticular  Activating System) to
HPA axis. Thus, the stress related effects of
HPA work ing  in  unconsc ious  mode  might
modulate  neuro-endocr ine  axis  that  in  turn
affec ts  immune sys tem.

The  HIP approach  would  be  in tegra ted
by  cont inu ing  the  cor t i ca l  in format ion
processing from the conscious mode towards
the  molecu la r  l eve l  on  HPA ax is  in  a
unconscious mode. It seems that the process
of stress formation is unconscious in nature

whereas its effects are obviously conscious.
This  in  fact  i s  the  basis  of  a lmost  a l l  the
s t ress  re la ted psychosomat ic  d isorders .

I t  i s ,  however ,  in te res t ing  to  note  tha t
the  l imbic  sys tem ac t s  as  a  swi tch  cum
conver ter  to  re lay  the  neura l  l anguage  of
the  consc ious  con ten t  o f  s t ress -message
towards HPA axis in the unconscious mode.
This  pa th-way  i s  the  bas i s  fo r  t rans la t ing
the stress effects .  Such interact ion of  HPA
axis  wi th  the  immune  sys tem may revea l
non-cogni t ive  percep tua l  mode  of  immune
modula t ion  in  an  HPA media ted  immune
sys tem in  a l l  pa tho log ica l  condi t ions  and
part icularly in the cases of  stress mediated
immune  d i seases .

Although the subconscious mode of neural
con ten t  o f  s t ress  message  i s  re f lec ted
through  the ta  waves ,  a  k ind  of  e lec t ro -
cor t ica l  response ,  however ,  reg is te r ing  the
unconsc ious  e f fec ts  of  the  immune sys tem
on the cortical or sub-cortical level has never
been inves t iga ted .

HIP of  yog ic  exerc i ses  on  PNE  network

Conventionally,  the HIP concept applies
to  the  consc ious  in format ion  process ing
dea l ing  wi th  the  cogni t ive  s t imul i  and  a
meaningful motor output; however, adopting
HIP pr inc ip les  in  unders tand ing  immune
sys tem s l igh t ly  d i f fe rs .  In  fac t ,  immune
system is  a  kind of  internal  sensory organ
to  recognize  non-cogni t ive  s t imul i  l ike
bacteria, virus etc (13) and the “Stress” is a
k ind  of  menta l  s ta te  charac te r ized  by  the
wi thdrawal  o f  a t t en t ion  as  a  resu l t  o f
increas ing  task  d i f f i cu l ty  tha t  reduces  the
attention sensitivity (82). Therefore, the link
between the  s t ressfu l  menta l  s ta te  and the
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immuni ty  could  be  es tab l i shed  based  on  a
sub jec t  exper ienc ing  S t ra in  o r  Emot iona l
distress on the immune system via CNS (83).
This  sugges t s  a  common ro le  o f  CNS in
attention mechanism and immune chemistry.

The  s t ress  re la ted  d i sorders  such  as
hypertension, diabetes etc. ,  could be due to
the prolonged effects of the interference of
conf l i c t ing  na ture  o f  a t t en t ion  tha t  may
result in delayed cognition (84) and delayed
CNV (Cont ingent  Nega t ive  Var ia t ion)  –  a
kind of  electro-cort ical  act ivi ty – which is
a lso evident  in  the  pat ients  suffer ing f rom
chronic pain (85). Similarly, opposite effect
of PNE in managing the stress (86) confirms

HIP l inks .  Perhaps  Yoga  es tab l i shes  such
l inks  that  helps  to  manage s t ress  mediated
immune  d i seases .  However ,  the  HIP-PNE
model  of  yoga through HPA axis  pathways
has been depicted below.

The hub of PNE network is Hypothalamic
– Pitui tary – Adrenal  Axis.  There are only
few studies that reflect the role of PNE using
HPA ax is  in  managing  s t ress  th rough
meditat ion (61).

However, the regulation of PNE through
cort ical  funct ions can be inferred from the
ef fec t s  o f  b ra in  l es ions  on  an t ibody
production (87), increased antibody formation
through  parasympathe t ic  agen ts  (88)  and
hypotha lamic  con t ro l  over  gamaglobul in
levels (89) suggests that  the awareness and
re laxa t ion  capac i ty  o f  yoga  exerc i ses  may
have  a  v i t a l  ro le  to  p lay  in  a l t e r ing  pre -
a t t en t ive  aspec t s  o f  neura l  p rocess ing  in
modula t ing  the  immune  sys tem.  But  the
yoga  e f fec t  on  PNE ne twork  and  immune
system within HIP framework has not  been
at tempted so  far .

S ince  the  hypotha lamus  i s  the  sea t  o f
emot ion  and  only  a  par t  o f  the  bra in  tha t
has recognition ability of cognitive function,
a longwi th  s imi la r  func t ions  o f  the  “T”
recognition cells in immune system form the
main  components  o f  HIP-PNE ne twork  to
l ink  emot ion  wi th  immune responses .  This
PNE network in turn modulates consciously
recognized information content into immune
response in unconscious mode. This relation
be tween  emot iona l  response  and  immune
sys tem i s  ev iden t  f rom var ious  s tud ies
ind ica t ing  a l t e ra t ion  of  IgM (due  to  the
d ispos i t ion  of  some Persona l i ty  fac tors )
showing  h igh  inc idence  of  Rheumato id

Fig .  1 : An in tegra ted  mode l  o f  HIP-PNE ne twork
for  yog ic  exe rc i se  e f fec t s  on  immuni ty .
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Arthri t is  (90),  synchronization of the mood
with the symptoms of Rheumatoid Arthri t is
(44, 91), Thyrodoitis, AIDS, acquired immune
haemoly t ic  anemia ,  Sys temic  Lupus
Ery thromatosus ,  Myas then ia  g rav is ,  Po ly
ar th r i t i s  nodosa ,  Po lymi tes ,  e tc  (44) .
Converse ly ,  suppress ion  of  p re -d i spos ing
factor in an adaptive response situation due
to  pos i t ive  a t t i tude ,  conf idence  bu i ld ing ,
remaining in relaxed state and mental  state
free f rom tension with an at t i tude of  least
s tate  of  subject ive uncertainty etc ,  through
yoga  exerc i ses  may  enhance  immune
response. After all, immunity is proposed as
an  in format ion  exchange  ra ther  than
t ransac t ion  of  energy  con ten t  (3 ) .  Th is
suggests that  the HIP of yogic exercises is
essent ia l  for  unders tanding the  informat ion
process ing  aspec t  o f  psychology  in  tune
wi th  the  molecu la r  in format ion  exchange
processes  occur r ing  a t  PNE leve l  and
immune sys tem.

C o n c l u s i o n

The  s tudy  summar izes  tha t  the
comprehens ive  unders tand ing  of  the
mechanism of  hea l th  and  f i tness  th rough
yogic  exerc i ses  based  on  proposed  HIP-
PNE model seems to operate on two routes

of  in format ion  process ing  v iz ,  cor t i ca l
aspects of HIP of yogic instruction through
HPA axis of PNE Network and subsequently
wi th  the  HIP components  of  PNE network
in  modula t ing  immune  sys tem through
h y p o t h a l a m o - l i m b i c - p i t u i t a r y - a d r e n a l
funct ions .

This proposed model seems to be feasible
for  exper imenta l  t es t ing  and  to  exp lore
var ious  aspec t s  o f  psycho- immunologica l
effects of yogic exercises. Further, this study
would  he lp  to  eva lua te  e f f icacy  of  yoga
on  psycho-phys io log ica l  and  b iochemica l
(molecular) modes of information processing,
which  may gu ide  to  des ign  su i tab le  yogic
exerc i se  modules  in  improving  immune
sens i t iv i ty .
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