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Fixed.	
  
	
  
	
  
	
  
Ended.	
  
	
  
	
  
	
  
Immutable.	
  

DOIDGE,	
  N.	
  2007.	
  THE	
  BRAIN	
  THAT	
  CHANGES	
  ITSELF.	
  
VIKING	
  PENGUIN:	
  NEW	
  YORK	
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   COLUCCI-­‐D’AMATO	
  L	
  et	
  al.	
  2006;	
  PELLETIER	
  R	
  et	
  al.	
  2015;	
  
NUDO	
  RJ	
  et	
  al.	
  1996;	
  NIELSON	
  JB	
  AND	
  COHEN	
  L	
  2007	
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Performance	
  is	
  a	
  brain	
  circuit	
  forged	
  through	
  
neuroimmune	
  plasZcity.	
  #BSMPG2015	
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Performance	
  is	
  a	
  brain	
  circuit	
  forged	
  through	
  
neuroimmune	
  plasZcity.	
  #BSMPG2015	
  

Neuroimmune	
  Science	
  
	
  
Neuroimmune	
  PlasZcity	
  
	
  
#Priming	
  
	
  
#Pruning	
  
	
  
#Prefrontal	
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NEUROIMMUNE	
  SCIENCE	
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HOW	
  MIGHT	
  THE	
  NEUROIMMUNE	
  SYSTEM	
  WORK?	
  

BUTLER,	
  D.	
  2000.	
  THE	
  SENSITIVE	
  NERVOUS	
  SYSTEM.	
  
NOIGROUP	
  PUBLICATIONS:	
  ADELAIDE	
  CITY	
  WEST	
  

A	
  suggesZon	
  is	
  that	
  it	
  works	
  by	
  being	
  …	
  
	
  	
  
complex	
  
	
  
self-­‐construc0ng	
  
	
  
distributed	
  
	
  
representa0onal	
  
	
  
plas0c	
  
	
  

BSMPG	
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COMPLEXITY	
  –	
  THE	
  HARDWARE	
  &	
  THE	
  WETWARE	
  

BUTLER,	
  D.	
  2000.	
  THE	
  SENSITIVE	
  NERVOUS	
  SYSTEM.	
  
NOIGROUP	
  PUBLICATIONS:	
  ADELAIDE	
  CITY	
  WEST	
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COMPLEXITY	
  –	
  WHITE	
  MATTER	
  MATTERS	
  

FIELDS,	
  R.D.	
  2009.	
  THE	
  OTHER	
  BRAIN.	
  SIMON	
  
&	
  SCHUSTER:	
  NEW	
  YORK	
  

White	
  macer	
  fills	
  nearly	
  half	
  the	
  brain.	
  
	
  
It	
  consists	
  of	
  millions	
  of	
  cables	
  that	
  
connect	
  individual	
  neurons	
  from	
  different	
  
brain	
  regions.	
  
	
  
More	
  myelin	
  =	
  more	
  speed	
  &	
  precision.	
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COMPLEXITY	
  –	
  A	
  NEUROIMMUNE	
  ORGAN?	
  

FIELDS,	
  R.D.	
  2009.	
  THE	
  OTHER	
  BRAIN.	
  SIMON	
  
&	
  SCHUSTER:	
  NEW	
  YORK	
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COMPLEXITY	
  –	
  A	
  NEUROIMMUNE	
  ORGAN?	
  

FIELDS,	
  R.D.	
  2009.	
  THE	
  OTHER	
  BRAIN.	
  SIMON	
  
&	
  SCHUSTER:	
  NEW	
  YORK	
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   BUTLER,	
  D.	
  2000.	
  THE	
  SENSITIVE	
  NERVOUS	
  SYSTEM.	
  
NOIGROUP	
  PUBLICATIONS:	
  ADELAIDE	
  CITY	
  WEST	
  

ION	
  CHANNELS	
  –	
  THE	
  HARDWARE/WETWARE	
  INTERFACE	
  

DNA	
   mRNA	
   Protein	
  “workhorses”	
  TranscripBon	
   TranslaBon	
  Signal	
  

Ion	
  channels	
  are	
  the	
  molecular	
  targets	
  of	
  manual	
  and	
  movement	
  therapies.	
  Said	
  simply,	
  they	
  
reflect	
  the	
  “need”	
  of	
  the	
  individual.	
  

The	
  molecular	
  substrate	
  for	
  a	
  self-­‐construc0ng	
  distributed	
  representaZonal	
  system.	
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   BUTLER,	
  D	
  &	
  MOSELEY,	
  L.	
  2013.	
  EXPLAIN	
  PAIN.	
  
NOIGROUP	
  PUBLICATIONS:	
  ADELAIDE	
  CITY	
  WEST	
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THE	
  NEUROMATRIX	
  PARADIGM	
  

BUTLER,	
  D	
  &	
  MOSELEY,	
  L.	
  2013.	
  EXPLAIN	
  PAIN.	
  
NOIGROUP	
  PUBLICATIONS:	
  ADELAIDE	
  CITY	
  WEST	
  

What	
  are	
  all	
  these	
  neurons	
  and	
  glial	
  cells	
  for?	
  	
  
	
  
Representa0on	
  within	
  the	
  “coding	
  space”	
  of	
  the	
  brain.	
  

These	
  neuro-­‐representaZons	
  (or	
  “neurotags”)	
  are	
  distributed,	
  parallel	
  and	
  bilateral.	
  	
  

A	
  
B	
  

C	
   D	
  

E	
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   GIFFORD,	
  LS.	
  1998.	
  PAIN,	
  THE	
  TISSUES	
  AND	
  THE	
  NERVOUS	
  SYSTEM.	
  
PHSYIOTHERAPY	
  84:	
  27-­‐33	
  

F	
  

PM/M1	
  
S1	
  

Outputs	
  depend	
  on	
  the	
  value	
  the	
  CNS	
  gives	
  the	
  input.	
  The	
  brain	
  weighs	
  the	
  world	
  
and	
  decides	
  whether	
  a	
  response	
  (e.g.	
  pain,	
  motor,	
  sweat)	
  should	
  be	
  constructed.	
  

THE	
  NEUROMATRIX	
  PARADIGM	
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  2015	
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   MOSELEY,	
  L	
  et	
  al.	
  2012.	
  THE	
  GRADED	
  MOTOR	
  IMAGERY	
  
HANDBOOK.	
  NOIGROUP	
  PUBLICATIONS:	
  ADELAIDE	
  CITY	
  WEST	
  

NEUROTAGS	
  –	
  THE	
  EVENT	
  SPACE	
  
A	
  neurotag	
  is	
  a	
  pacern	
  of	
  acZvity	
  within	
  the	
  neuromatrix.	
  
	
  
When	
  a	
  neurotag	
  is	
  acZvated,	
  it	
  produces	
  an	
  output	
  (an	
  experience	
  or	
  acZon).	
  	
  
	
  
The	
  output	
  defines	
  the	
  neurotag.	
  

PFC	
   I	
  

C	
  

A	
  

SC	
  

H	
  

T/HT	
  

PM/M1	
  

ACC	
  
S1	
  

OUTPUT	
  
Pain	
  
Movement	
  
Love	
  
CogniZon	
  
Language	
  
Jealousy	
  
PosiZon	
  
FaZgue	
  
Performance	
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DECONSTRUCTING	
  THE	
  FATIGUE	
  NEURTAG	
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[H+]	
  
[Pi]	
  
PaO2	
  
ErgocepZon	
  (III/IV)	
  
NocicepZon	
  
Temperature	
  
Blood	
  volume	
  

NEUROTAG	
  

Beliefs	
  
Logic	
  
Knowledge	
  
Previous	
  exposure	
  
Social	
  context	
  
Culture	
  
ExpectaZon	
  

NEUROTAG	
  

CONCERTED	
  BEHAVIORAL	
  
RESPONSE	
  TO	
  PROTECT	
  

HOMEOSTASIS	
  	
  

FATIGUE	
  

“DANGER”	
   “DANGER”	
  

Energy	
  Systems	
  
Development	
  

MODULATES	
  

(	
  -­‐	
  )	
  

(	
  -­‐	
  )	
  

Graded	
  Exposure	
  
ANS	
  Balance	
  
DecepZon	
  

(	
  -­‐	
  )	
  

MODULATES	
  

“ISSUES	
  IN	
  THE	
  TISSUES”	
  

IS	
  IT	
  WORTH	
  
ME	
  PRODUCING	
  

FATIGUE?	
  

PSYCHOSOCIAL	
  

What	
  macers	
  to	
  the	
  brain	
  is	
  context.	
  

NOAKES,	
  T.	
  2012.	
  FATIGUE	
  IS	
  A	
  BRAIN-­‐DERIVED	
  EMOTION	
  THAT	
  
REGULATES	
  THE	
  EXERCISE	
  BEHAVIOR	
  TO	
  ENSURE	
  WHOLE	
  BODY	
  
HOMEOSTASIS.	
  FRONT.	
  PHYSIO.	
  3:82	
  

Is	
  it	
  worth	
  me	
  producing	
  faRgue?	
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  2015	
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   MOSELEY,	
  L	
  et	
  al.	
  2012.	
  THE	
  GRADED	
  MOTOR	
  IMAGERY	
  
HANDBOOK.	
  NOIGROUP	
  PUBLICATIONS:	
  ADELAIDE	
  CITY	
  WEST	
  

NEUROTAGS	
  –	
  THE	
  EVENT	
  SPACE	
  
Two	
  criZcally	
  important	
  criteria	
  …	
  

1.  The	
  member	
  brain	
  cells	
  have	
  to	
  fire.	
  
2.  Nearby	
  brain	
  cells	
  have	
  to	
  NOT	
  fire.	
  

Neurotags	
  will	
  alter	
  their	
  landscape	
  to	
  look	
  arer	
  you.	
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NEUROIMMUNESCIENCE	
  	
  

NEUROIMMUNE	
  PLASTICITY	
  

BSMPG	
  2015	
  SUMMER	
  SEMINAR	
  

PLASTICITY	
  IN	
  THE	
  CNS	
  

BUTLER,	
  D.	
  2000.	
  THE	
  SENSITIVE	
  NERVOUS	
  SYSTEM.	
  
NOIGROUP	
  PUBLICATIONS:	
  ADELAIDE	
  CITY	
  WEST	
  

[plas-­‐Zk]	
  

NeuroplasZcity	
  means	
  a	
  change	
  in	
  funcZon	
  of	
  a	
  neuron	
  or	
  group	
  of	
  neurons.	
  
These	
  changes	
  are	
  use-­‐dependent.	
  

All	
  learning	
  is	
  represented	
  by	
  structural	
  and	
  funcZonal	
  changes	
  to	
  all	
  levels	
  of	
  the	
  
neuroimmune	
  system.	
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NEUROTAGS	
  ARE	
  DYNAMICALLY	
  MAINTAINED	
  

PASCUAL-­‐LEONE	
  A	
  AND	
  TORRES	
  F	
  1993;	
  ELBERT	
  T	
  et	
  al.	
  
1997;	
  RAMACHANDRAN	
  VS	
  AND	
  BLAKESLEE	
  S	
  1998	
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A	
  VARIETY	
  OF	
  INPUTS	
  CAN	
  ALTER	
  NEUROTAGS	
  

SADATO,	
  N.	
  et	
  al.	
  1996;	
  ELBERT,	
  T.	
  et	
  al.	
  1995;	
  NUDO	
  RJ	
  et	
  al.	
  
1996;	
  JENKINS	
  WM,	
  MERZENICH	
  MM,	
  OCHS	
  MT	
  et	
  al	
  1990	
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NEUROTAG	
  REORGANIZATION	
  HAPPENS	
  QUICKLY	
  

MOLINGER	
  A	
  et	
  al.	
  1993;	
  STAVRINOU	
  M	
  et	
  al.	
  2006	
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GREY	
  MATTER	
  PLASTICITY	
  

“Neurons	
  that	
  fire	
  together,	
  wire	
  together.”	
  

Long-­‐term	
  potenZaZon	
  requires	
  cooperaZvity,	
  associaZvity,	
  and	
  specificity.	
  

BUTLER,	
  D.	
  2000.	
  THE	
  SENSITIVE	
  NERVOUS	
  SYSTEM.	
  
NOIGROUP	
  PUBLICATIONS:	
  ADELAIDE	
  CITY	
  WEST	
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   YIRMIYA,	
  R	
  AND	
  GOSHEN,	
  I.	
  2011.IMMUNE	
  MODULATION	
  OF	
  LEARNING,	
  
MEMORY,	
  NEURAL	
  PLASTICITY,	
  AND	
  NEUROGENESIS.	
  BRAIN,	
  BEHAVIOR,	
  
AND	
  IMMUNITY	
  25:181-­‐213	
  

BSMPG	
  2015	
  SUMMER	
  SEMINAR	
  

WHITE	
  MATTER	
  PLASTICITY	
  

FIELDS,	
  R.D.	
  2009.	
  THE	
  OTHER	
  BRAIN.	
  SIMON	
  
&	
  SCHUSTER:	
  NEW	
  YORK	
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   FIELDS,	
  R.D.	
  2009.	
  THE	
  OTHER	
  BRAIN.	
  SIMON	
  
&	
  SCHUSTER:	
  NEW	
  YORK	
  

Performance	
  is	
  a	
  brain	
  circuit	
  forged	
  through	
  
neuroimmune	
  plasZcity.	
  #BSMPG2015	
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PRINCIPLES	
  OF	
  NEUROIMMUNE	
  PLASTICITY	
  

Use	
  it	
  or	
  lose	
  it.	
  	
  
Use	
  it	
  and	
  improve	
  it.	
  	
  
Specificity.	
  	
  	
  
RepeZZon.	
  	
  
Intensity.	
  	
  
Time.	
  	
  
Salience.	
  	
  
Age.	
  	
  
Transference.	
  
Interference.	
  

KLEIM	
  JA	
  AND	
  JONES	
  TA.	
  2008.	
  PRINCIPLES	
  OF	
  EXPERIENCE-­‐DEPENDENT	
  
NEURAL	
  PLASTICITY:	
  IMPLICATIONS	
  FOR	
  REHABILITATION	
  AFTER	
  BRAIN	
  
DAMAGE.	
  J	
  SPEECH	
  LANG	
  HEAR	
  RES.	
  51(1):	
  S225-­‐39	
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#PRIMING	
  


