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The	  History	  of	  Lyme	  Disease	  
According	  to	  Adams	  Medical	  Encyclopedia,	  “Lyme	  disease	  was	  first	  reported	  in	  
the	  United	  States	  in	  the	  town	  of	  Old	  Lyme,	  Connecticut,	  in	  1975.	  In	  the	  United	  
States,	  most	  Lyme	  disease	  infections	  occur	  in	  the	  following	  areas:	  

• Northeastern	  states,	  from	  Virginia	  to	  Maine	  

• North-‐central	  states,	  mostly	  in	  Wisconsin	  and	  Minnesota	  

• West	  Coast,	  particularly	  northern	  California	  



There	  are	  3	  stages	  of	  Lyme	  disease.	  (See	  below	  for	  symptoms.)	  

• Stage	  1	  is	  called	  early	  localized,	  acute	  Lyme	  disease.	  The	  infection	  is	  not	  yet	  
widespread	  throughout	  the	  body.	  

• Stage	  2	  is	  called	  early	  disseminated	  Lyme	  disease.	  The	  bacteria	  have	  begun	  
to	  spread	  throughout	  the	  body.	  

• Stage	  3	  is	  called	  late	  disseminated,	  chronic	  Lyme	  disease	  (CLD).	  The	  
bacteria	  have	  spread	  throughout	  the	  body.	  

Risk	  factors	  for	  Lyme	  disease	  include:	  

• Doing	  outside	  activities	  that	  increase	  tick	  exposure	  (for	  example,	  gardening,	  
hunting,	  or	  hiking)	  in	  an	  area	  where	  Lyme	  disease	  is	  known	  to	  occur	  

• Having	  a	  pet	  that	  may	  carry	  ticks	  home	  

• Walking	  in	  high	  grasses	  

Important	  facts	  about	  tick	  bites	  and	  Lyme	  disease:	  

• In	  most	  cases,	  a	  tick	  must	  be	  attached	  to	  your	  body	  for	  24	  -‐	  36	  hours	  to	  
spread	  the	  bacteria	  to	  your	  blood.	  

• Blacklegged	  ticks	  can	  be	  so	  small	  that	  they	  are	  almost	  impossible	  to	  see.	  
Many	  people	  with	  Lyme	  disease	  never	  even	  saw	  a	  tick	  on	  their	  body.	  

• Most	  people	  who	  are	  bitten	  by	  a	  tick	  do	  not	  get	  Lyme	  disease.”	  

	  

	  

	  



Difficult	  to	  Diagnose?	  

The	  head	  of	  infectious	  diseases	  at	  New	  York	  Medical	  College,	  Gary	  Wormser,	  
agrees	  that	  misdiagnosis	  of	  Lyme	  is	  rampant.	  "I	  don't	  think	  it's	  helping	  patients.	  I	  
don't	  think	  it's	  helping	  science,"	  he	  says.	  “Lyme	  has	  become	  a	  catchall	  for	  a	  
constellation	  of	  symptoms	  that	  elude	  diagnosis:	  ‘If	  I	  can't	  figure	  out	  what	  you	  
have,	  it	  must	  be	  Lyme	  disease.’”	  

The	  approach	  to	  diagnosing	  Lyme	  disease	  varies	  depending	  on	  the	  clinic	  and	  their	  
parameters.	  Clinics/doctors	  SHOULD	  base	  diagnosis	  on	  the	  probability	  of	  disease	  
(based	  on	  endemicity	  and	  clinical	  findings)	  and	  the	  stage	  at	  which	  the	  disease	  may	  
be.	  In	  patients	  from	  endemic	  areas,	  Lyme	  disease	  may	  be	  diagnosed	  on	  clinical	  
grounds	  alone	  (symptoms)	  in	  the	  presence	  of	  erythema	  migrans	  (rash).	  These	  
patients	  do	  NOT	  require	  serologic	  testing,	  although	  it	  may	  be	  considered	  
according	  to	  patient	  preference.	  This	  way	  the	  patient	  receives	  appropriate	  care	  
(antibiotics)	  immediately.	  

When	  the	  pretest	  probability	  is	  moderate	  (e.g.,	  in	  a	  patient	  from	  a	  highly	  or	  
moderately	  high	  endemic	  area	  who	  has	  advanced	  manifestations	  of	  Lyme	  
disease)	  AND	  it	  has	  been	  more	  than	  12	  weeks	  since	  the	  onset	  of	  symptoms,	  
serologic	  testing	  should	  be	  performed	  with	  the	  complete	  CDC	  two-‐step	  approach	  
in	  which	  a	  positive	  test	  is	  followed	  by	  a	  more	  specific	  Western	  blot	  test	  (see	  
following	  chapters	  for	  details).	  	  

What	  is	  commonly	  experienced	  with	  patients	  that	  seek	  medical	  attention	  is	  that	  
the	  clinician	  orders	  Western	  blot	  testing	  for	  both	  immunoglobulin	  M	  and	  
immunoglobulin	  G	  antibodies.	  The	  problem	  with	  this	  approach	  is	  grave!	  In	  the	  
time	  that	  it	  takes	  for	  the	  test	  to	  return	  to	  the	  doctor	  the	  patient	  may	  have	  already	  
passed	  the	  often	  brief	  period	  of	  time	  to	  effectively	  treat	  it	  with	  antibiotics.	  This	  is	  
a	  horrible	  practice	  and	  should	  be	  grounds	  for	  malpractice!!!	  

When	  unexplained,	  non-‐specific	  systemic	  symptoms	  such	  as	  myalgia,	  fatigue,	  and	  
paresthesias	  have	  persisted	  for	  a	  long	  time	  in	  a	  person	  from	  an	  endemic	  area,	  
serologic	  testing	  should	  be	  performed	  with	  the	  complete	  two-‐step	  approach	  
described	  above.	  



	  

	  

Understanding	  the	  Blood-‐Brain	  Barrier	  
Because	  some	  of	  the	  most	  damaging	  and	  debilitating	  symptoms	  of	  CLD	  affect	  the	  
nervous	  system,	  particularly	  the	  brain,	  it	  is	  important	  to	  understand	  how	  this	  
happens.	  

The	  blood-‐brain-‐barrier	  (BBB)	  is	  a	  feature	  of	  our	  anatomy	  and	  physiology.	  	  There	  
are	  specialized	  cells	  in	  our	  bodies	  that	  act	  as	  a	  blocking	  wall	  or	  filter,	  which	  
prevents	  many	  substances	  from	  getting	  into	  our	  brains	  and	  spinal	  cord.	  	  The	  
blood-‐brain-‐barrier	  makes	  it	  impossible,	  or	  at	  least	  very	  tough	  for	  medications	  to	  
reach	  the	  brain	  (which	  is	  mostly	  a	  good	  thing—we	  don’t	  want	  chemicals	  in	  our	  
brains!).	  	  	  Throughout	  our	  bodies,	  we	  have	  capillaries	  (our	  smallest	  blood	  vessels),	  
which	  have	  a	  lining	  of	  specialized	  cells	  (endothelial).	  	  	  These	  endothelial	  cells	  are	  
tightly	  fitted	  together	  to	  form	  a	  filter,	  which	  protects	  the	  brain	  by	  preventing	  
large	  molecules	  from	  passing	  through	  to	  it.	  	  Your	  blood-‐brain-‐barrier	  can	  be	  
weakened	  by	  various	  illnesses,	  radiation,	  infection,	  and	  trauma.	  (4)	  

	  

The	  blood–brain	  barrier	  (BBB),	  which	  is	  formed	  by	  the	  endothelial	  cells	  that	  line	  
cerebral	  microvessels	  and	  specialized	  glial	  (brain)	  cells	  called	  astrocytes,	  have	  an	  



important	  role	  in	  maintaining	  a	  precisely	  regulated	  microenvironment	  for	  reliable	  
neuronal	  signaling	  in	  the	  brain.	  This	  means	  that	  when	  an	  organism	  like	  Lyme,	  
infiltrates	  the	  brain	  by	  passing	  through	  a	  damaged	  blood-‐brain	  barrier,	  all	  sorts	  of	  
bad	  things	  can	  happen.	  Most	  assuredly,	  the	  patient	  will	  have	  a	  local	  (in	  the	  brain)	  
inflammatory	  process	  that,	  depending	  on	  the	  precise	  location,	  will	  alter	  normal	  
neuronal	  conduction	  and	  mimic	  gross	  lesions.	  Long-‐term	  inflammation	  is	  at	  cause	  
of	  gross	  lesions	  that	  then	  are	  commonly	  diagnosed	  as	  the	  disorder	  displayed.	  	  (1)	  

For	  example,	  at	  present	  there	  are	  approximately	  2.1	  million	  people	  that	  have	  a	  
diagnosis	  of	  Multiple	  Sclerosis	  in	  America.	  Symptoms	  of	  MS	  are	  unpredictable;	  
vary	  from	  person	  to	  person,	  and	  from	  time	  to	  time	  in	  the	  same	  person.	  For	  
example:	  One	  person	  may	  experience	  abnormal	  fatigue	  and	  episodes	  of	  
numbness	  and	  tingling.	  Another	  could	  have	  loss	  of	  balance	  and	  muscle	  
coordination	  making	  walking	  difficult.	  Still	  another	  could	  have	  slurred	  speech,	  
tremors,	  stiffness,	  and	  bladder	  problems.	  

Sometimes	  major	  symptoms	  disappear	  completely,	  and	  the	  person	  regains	  lost	  
functions.	  In	  severe	  MS,	  people	  have	  symptoms	  on	  a	  permanent	  basis	  including	  
partial	  or	  complete	  paralysis,	  and	  difficulties	  with	  vision,	  cognition,	  speech,	  and	  
elimination.	  (2)	  

Just	  like	  many	  of	  our	  “disease	  diagnoses”,	  a	  diagnosis	  of	  MS	  tells	  you	  NOTHING	  of	  
the	  cause!	  Can	  CLD	  be	  the	  cause	  of	  MS?	  Of	  course	  it	  can!	  Is	  CLD	  ALWAYS	  the	  
cause	  of	  MS?	  Of	  course	  NOT!	  	  

Furthermore,	  brain	  inflammation	  from	  CLD	  is	  not	  dependent	  on	  the	  Lyme	  
spirochete	  itself	  crossing	  the	  BBB.	  Inflammation	  elsewhere	  in	  the	  body	  is	  defined	  
by	  the	  release	  of	  specialized	  chemicals	  called	  cytokines.	  There	  are	  specific	  
cytokines	  that	  are	  highly	  inflammatory	  and	  are	  proven	  to	  cross	  the	  BBB.	  

One	  mechanism	  by	  which	  blood-‐borne	  cytokines	  might	  affect	  the	  function	  of	  the	  
central	  nervous	  system	  (CNS)	  is	  by	  crossing	  the	  blood-‐brain	  barrier	  (BBB)	  for	  
direct	  interaction	  with	  the	  brain.	  Transport	  systems	  from	  blood	  to	  the	  Central	  
Nervous	  System	  (CNS)	  have	  been	  described	  for	  interleukin	  (IL)-‐1α	  IL-‐1β	  IL-‐1	  
receptor	  antagonist	  (IL-‐1ra),	  IL-‐6,	  and	  tumor	  necrosis	  factor-‐α	  (TNF-‐α)	  –	  all	  



inflammatory	  cytokines.	  Blood-‐borne	  cytokines	  have	  been	  shown	  to	  cross	  the	  BBB	  
to	  enter	  cerebrospinal	  fluid	  and	  interstitial	  fluid	  spaces	  of	  the	  brain	  and	  spinal	  
cord.	  The	  amount	  of	  blood-‐borne	  cytokines	  entering	  the	  brain	  is	  modest	  but	  
comparable	  to	  that	  of	  other	  water-‐soluble	  compounds,	  such	  as	  morphine,	  known	  
to	  cross	  the	  BBB	  in	  sufficient	  amounts	  to	  affect	  brain	  function.	  More	  prolonged	  
inflammation,	  as	  seen	  in	  chronic	  disorders	  like	  CLD	  has	  a	  greater	  likelihood	  of	  
inflammatory	  cytokines	  entering	  the	  brain	  to	  cause	  damage.	  CNS	  to	  blood	  efflux	  
of	  cytokines	  has	  also	  been	  shown	  to	  occur,	  but	  the	  mechanism	  of	  passage	  is	  
unclear.	  Taken	  together,	  the	  evidence	  shows	  that	  passage	  of	  cytokines	  across	  the	  
BBB	  occurs,	  providing	  a	  route	  by	  which	  blood-‐borne	  cytokines	  could	  potentially	  
affect	  brain	  function.	  (3)	  

Antibiotic	  molecules	  are	  typically	  too	  large	  to	  cross	  the	  blood-‐brain-‐barrier.	  And	  if	  
they	  do	  get	  through,	  it	  is	  thought	  that	  they	  cannot	  penetrate	  in	  large	  enough	  
quantity	  to	  have	  the	  desire	  effect.	  	  This	  makes	  infections	  of	  the	  brain	  difficult	  to	  
treat.	  	  Although	  weakening	  of	  the	  blood-‐brain-‐barrier	  may	  make	  it	  possible	  for	  
some	  antibiotics	  to	  break	  through,	  it	  is	  highly	  questionable	  whether	  or	  not	  it	  is	  
safe	  for	  them	  to	  get	  there!	  	  

If	  the	  patient	  is	  NOT	  Th1	  dominant	  autoimmune	  (see	  following	  chapters),	  herbal	  
remedies	  such	  as	  teasel,	  cat's	  claw,	  or	  samento,	  may	  be	  good	  for	  Lyme.	  	  While	  
some	  people	  have	  found	  them	  symptomatically	  helpful,	  their	  molecules	  cannot	  
cross	  the	  blood-‐brain-‐barrier	  either	  and	  can	  leave	  the	  patient	  frustrated	  from	  
their	  ongoing	  neurological	  symptoms.	  

The	  blood-‐brain-‐barrier	  is	  NOT	  a	  factor	  when	  it	  comes	  to	  homeopathic	  whole-‐
body,	  RIFE	  frequency	  healing	  (see	  chapter	  5)	  and	  some	  other	  wellness-‐based	  
approaches	  to	  healing.	  	  We	  are	  not	  trying	  to	  get	  chemical	  agents	  into	  the	  
brain.	  	  Maybe	  the	  best	  treatment	  approach	  is	  designed	  to	  strengthen	  your	  
immune	  system	  to	  naturally	  overcome	  illness.	  	  Comprehensive	  homeopathy	  and	  
RIFE	  are	  ‘energy	  medicine’,	  not	  chemical	  approaches.	  	  Many	  highly	  reputable	  
medical	  sources	  concur	  that	  energy	  medicine	  is	  a	  big	  part	  of	  the	  future	  of	  health	  
care.	  	  The	  truth	  is	  that	  it	  has	  already	  been	  widely	  available,	  but	  not	  accepted	  or	  
pursued	  by	  the	  masses	  in	  traditional	  Western	  medicine.	  	  	  



If	  you	  have	  been	  on	  antibiotics	  for	  years,	  in	  an	  effort	  to	  recover	  from	  Lyme,	  
perhaps	  you	  will	  want	  to	  consider	  this	  information	  wisely.	  	  If	  Lyme	  Borrelia	  
bacteria,	  as	  well	  as	  Bartonella,	  Ehrlicia,	  and	  Babesia	  are	  living	  in	  your	  brain,	  can	  
antibiotics	  likely	  kill	  them?	  	  This	  question	  does	  not	  even	  take	  into	  account	  the	  
antibiotic	  resistant	  nature	  of	  many	  bacteria	  species.	  
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Technical	  Info	  on	  Healing	  the	  BBB	  

The	  blood-‐brain	  barrier	  (BBB)	  is	  what	  is	  often	  damaged	  in	  patients	  with	  CLD	  
needing	  brain	  therapy.	  The	  truth	  is,	  everyone	  probably	  has	  some	  damage	  to	  their	  
BBB.	  In	  attempting	  to	  help	  heal	  it,	  I	  think	  that	  we	  need	  to	  understand	  some	  
vascular	  biology.	  

How	  does	  BBB	  damage	  begin?	  

It	  starts	  in	  the	  vessels,	  both	  cranial	  and	  systemic.	  Just	  like	  heart	  disease,	  brain	  
inflammation	  begins	  as	  an	  endothelial	  problem.	  The	  endothelium	  is	  the	  lining	  of	  
the	  arteries	  and	  since	  we	  are	  talking	  about	  the	  blood-‐brain	  barrier,	  we’ll	  discuss	  
the	  vessels	  that	  feed	  the	  brain.	  Remember,	  neuronal	  function	  is	  dependent	  on	  
both	  fuel	  and	  activation	  and	  the	  fuel	  is	  delivered	  through	  the	  arteriole	  system	  
guarded	  closely	  in	  the	  brain	  by	  the	  special	  glial	  cells	  called	  astrocytes.	  	  	  



The	  endothelium	  is	  a	  single	  layer	  of	  cells	  that	  act	  as	  a	  wall	  with	  thousands	  of	  little	  
gates	  called	  receptors	  that	  allow	  certain	  chemicals	  in	  to	  affect	  the	  smooth	  muscle	  
layer	  beneath	  it.	  If	  this	  protective	  wall	  gets	  damaged	  or	  the	  gates	  get	  stuck	  open,	  
we	  are	  going	  to	  have	  a	  problem	  and	  a	  problem	  in	  the	  vessel	  wall	  soon	  spells	  a	  
problem	  in	  the	  barrier.	  	  

Blood	  testing	  that	  should	  always	  be	  considered	  (and	  seldom	  is)	  with	  all	  brain-‐
based	  Lyme	  symptoms	  includes	  a	  complete	  vascular	  profile	  but	  measuring	  
cholesterol,	  HDL	  and	  LDL	  is	  insufficient	  in	  testing	  out	  vessel	  health.	  All	  HDL	  isn’t	  
"good"	  and	  all	  LDL	  isn’t	  “bad.”	  Ask	  your	  doctor	  for	  more	  specific	  tests	  
like	  hsCRP,	  Homocysteine,	  oxidizedLDL,	  Lipoprotein	  A,	  and	  Apolipoproteine	  A.	  

Your	  vessels	  are	  lined	  with	  a	  single-‐cell	  layer	  of	  tissue	  called	  endothelium;	  under	  
this	  endothelial	  layer	  is	  a	  smooth	  muscle	  layer	  that	  is	  responsible	  for	  contracting	  
(raising	  blood	  pressure	  in	  times	  of	  needed	  blood	  flow)	  and	  relaxation	  (lowering	  
and	  normalizing	  arterial	  pressure	  in	  the	  brain).	  This	  endothelial	  lining	  is	  really	  the	  
KEY;	  it	  is	  the	  barrier,	  the	  wall	  that	  allows	  both	  willingly	  and	  not,	  changes	  in	  the	  
muscle	  tone	  as	  well	  as	  invasions	  into	  the	  delicate	  space	  underneath.	  

H.	  pylori	  a	  Common	  Co-‐Infection	  

Let’s	  say	  this	  again	  but	  start	  at	  the	  beginning.	  We	  eat	  food	  and	  impurities	  hit	  the	  
first	  barrier,	  the	  stomach.	  Here,	  the	  pH	  is	  extremely	  acidic	  for	  two	  main	  reasons:	  it	  
digests	  (breaking	  for	  into	  smaller	  particles)	  and	  kills	  pathogens.	  This	  second	  
purpose	  of	  HCl	  (stomach	  acid)	  is	  of	  vital	  importance	  as	  it	  is	  the	  first	  line	  of	  defense	  
against	  potential	  destroyers	  of	  other	  barriers	  like	  the	  blood-‐brain	  barrier.	  
Helicobacter	  pylori,	  for	  example,	  are	  ubiquitous	  bacteria	  that	  should	  be	  easily	  
killed	  by	  a	  normal	  acid	  balance	  in	  the	  stomach.	  If	  you	  have	  an	  imbalanced	  HCl	  
supply,	  H.	  pylori	  infiltrates	  and	  can	  either	  cause	  a	  stomach	  or	  duodenal	  ulcer	  or	  
will	  pass	  through	  attacking	  other	  organs.	  It	  is	  estimated	  that	  95%	  of	  H.	  pylori	  
infections	  are	  chronic,	  insidious	  and	  subclinical	  –	  meaning	  it	  is	  rarely	  diagnosed	  as	  
a	  disorder	  itself	  and	  usually	  the	  culprit	  of	  many	  other	  named	  diseases.	  H.	  pylori	  is	  
such	  a	  common	  cause	  of	  vessel	  damage	  that	  leads	  to	  both	  heart	  disease	  and	  



blood-‐brain	  barrier	  disruption	  that	  I’ve	  devoted	  an	  entire	  section	  on	  it	  later	  in	  this	  
book.	  

The	  second	  barrier	  an	  ingested	  item	  encounters	  is	  the	  intestinal	  wall.	  Here,	  cells	  
lining	  the	  hair-‐like	  villi	  protect	  unwanted	  guests	  from	  entering.	  Proteins,	  for	  
example,	  are	  broken	  into	  individual	  amino	  acids	  that	  are	  small	  enough	  to	  traverse	  
the	  cellular	  barricade.	  Much	  of	  the	  problem	  with	  food	  sensitivities	  comes	  in	  when	  
separation	  of	  the	  intestinal	  cells	  allows	  food	  proteins	  to	  pass	  into	  the	  blood	  
before	  they	  are	  completely	  digested	  into	  amino	  acids.	  These	  proteins	  and	  protein	  
particles	  called	  peptides	  are	  foreign	  to	  the	  body,	  stimulate	  an	  immune	  response	  
and	  our	  body	  makes	  antibodies	  against	  them.	  This	  is	  how	  gluten	  becomes	  an	  
autoimmune	  antigen	  and	  wreaks	  havoc	  through	  the	  body	  and	  also	  how	  patients	  
with	  a	  PREVIOUSLY	  damaged	  BBB	  (from	  H.	  pylori,	  etc.)	  end	  up	  moving	  rapidly	  to	  
an	  autoimmune	  Lyme	  with	  brain	  inflammation.	  Again,	  it	  all	  starts	  with	  a	  broken	  
barrier.	  

	  



The	  next	  barrier	  needing	  to	  be	  crossed	  is	  the	  intimal	  lining	  of	  the	  blood	  vessel.	  
Blood	  flows	  through	  the	  lumen	  of	  the	  vessels	  and	  interacts	  with	  receptors	  in	  the	  
inner	  covering	  called	  intimal	  endothelial	  cells.	  These	  are	  barrier	  cells	  that	  allow	  
nutrients	  to	  pass	  to	  feed	  cells.	  All	  cardiovascular	  disease	  as	  well	  as	  every	  brain	  
disorder	  discussed	  in	  this	  book	  starts	  with	  endothelial	  disease!	  	  Again,	  think	  of	  the	  
endothelial	  cell	  layer	  as	  a	  fence	  with	  hundreds	  of	  gates	  called	  receptors.	  	  These	  
gates	  are	  opened	  with	  specific	  chemical	  keys	  that	  change	  the	  function	  of	  the	  
smooth	  muscle	  layer	  behind	  the	  fence	  and	  can	  even	  change	  the	  shape	  of	  the	  
fence	  itself.	  	  

Under	  normal	  conditions,	  chemicals	  released	  by	  tissues	  knock	  on	  the	  gates	  
looking	  for	  permission	  to	  enter.	  	  For	  instance,	  a	  sympathetic	  nervous	  system	  
response	  (fight	  or	  flight)	  in	  the	  brain	  to	  a	  perceived	  stress	  causes	  the	  release	  of	  a	  
chemical	  that	  will	  enter	  a	  gate	  in	  the	  endothelial	  fence	  to	  cause	  the	  smooth	  
muscle	  layer	  to	  contract	  and	  narrow	  the	  lumen	  of	  the	  vessel.	  	  This	  increases	  the	  
speed	  of	  blood	  flow	  and	  increases	  the	  blood	  pressure	  so	  you	  can	  run	  away	  from	  
the	  danger.	  	  It	  is	  a	  normal	  response,	  but	  like	  any	  normal	  response,	  we	  can	  get	  
‘stuck’	  in	  an	  ‘on’	  position	  from	  chronic	  source	  of	  stimulation.	  

There	  are	  really	  an	  endless	  number	  of	  possible	  insults	  that	  could	  ‘breach	  the	  
gates’	  of	  the	  endothelial	  wall	  –	  Lyme	  is	  just	  ONE	  of	  these.	  	  Chemical	  toxicity,	  
heavy	  metal	  toxicity,	  food	  additives,	  flavorings,	  colorings,	  infections,	  and	  
endotoxins	  are	  just	  a	  few	  of	  the	  other	  things	  that	  can	  break	  the	  gates	  and	  cause	  
damage	  to	  the	  endothelial	  layer,	  the	  small,	  smooth	  muscles	  and	  tissue	  
underneath,	  and	  interact	  with	  the	  astrocytes	  that	  act	  as	  the	  next	  (and	  special)	  
barrier	  in	  the	  brain.	  	  You	  may	  have	  heard	  about	  the	  damage	  that	  Homocysteine,	  
glucose,	  or	  oxidized	  LDL	  cause,	  but	  by	  far,	  the	  worst	  culprit	  for	  damage	  is	  
infection.	  

Subclinical	  (silent)	  infections	  (like	  CLD)	  are	  the	  number	  one	  ‘bad	  guy’	  causing	  
endothelial	  disease	  which	  leads	  to	  blood-‐brain	  barrier	  disruption.	  “Subclinical”	  
means	  the	  patient	  doesn’t	  know	  they	  have	  it!	  It’s	  a	  silent	  disorder	  that	  can	  cause	  
mild,	  insidious	  vasculature	  damage	  for	  years	  (and	  yes,	  it	  can	  start	  at	  birth)	  until	  



the	  victim	  has	  symptoms	  of	  ADHD,	  anxiety,	  depression,	  memory	  loss	  and	  
dementia,	  just	  to	  name	  a	  few.	  I	  know	  this	  is	  a	  lot	  of	  info	  so	  I’ll	  sum	  this	  up:	  

1. BBB	  disruption	  really	  starts	  with	  damage	  to	  the	  endothelial	  layer	  –	  the	  
single-‐celled	  barrier	  that	  lines	  the	  vessels.	  

2. If	  the	  endothelial	  layer	  is	  ‘breached’,	  several	  bad	  things	  occur	  that	  lead	  to	  
inflammation	  in	  the	  vessel	  wall,	  the	  tiny	  muscles	  underneath	  the	  wall,	  and	  
the	  astrocyte	  cells	  that	  are	  meant	  to	  keep	  larger	  molecules	  of	  things	  out	  of	  
the	  CNS	  

3. Many	  possible	  sources	  of	  endothelial	  damage	  exist	  due	  to	  poor	  diet,	  
environmental	  exposure	  to	  toxins,	  and	  ubiquitous	  infectious	  organisms	  but	  
subclinical	  infections	  (unknown	  to	  the	  patient)	  are	  the	  most	  common	  and	  
least	  diagnosed	  cause	  of	  endothelial	  disease	  and	  hence,	  brain	  disorders.	  

	  

Endothelial	  disease	  is	  always	  the	  start	  of	  BBB	  disruption	  and	  usually	  never	  
addressed	  by	  the	  any	  doctor.	  	  Heck,	  most	  doctors	  don’t	  even	  address	  the	  fact	  that	  
there	  is	  a	  disruption	  in	  the	  BBB.	  Worse,	  many	  doctors	  are	  still	  blaming	  the	  
patient’s	  depression	  on	  a	  chemical	  imbalance	  as	  if	  it	  was	  a	  disease	  that	  poor	  
victim	  contracted	  when	  they	  were	  caught	  out	  in	  the	  rain	  without	  a	  jacket.	  
Medications	  can	  change	  a	  person’s	  mood,	  they	  can	  numb	  symptoms,	  and	  dull	  
hyperactivity.	  Medications	  cannot	  cure	  because	  they	  do	  nothing	  for	  ‘cause’.	  	  

	  

	  

Three	  Possible	  Responses	  

There	  are	  three	  possible	  responses	  that	  occur	  when	  vascular	  endothelium	  is	  
damaged	  by	  the	  infinite	  number	  of	  possible	  insults:	  	  

• a	  local	  inflammatory	  response,	  	  
• an	  oxidative	  stress	  response,	  	  
• or	  an	  autoimmune	  reaction.	  	  

	  



All	  three	  possible	  responses	  include	  inflammation,	  which	  is	  the	  more	  damaging	  
aspect	  of	  each	  response.	  Like	  every	  tissue,	  the	  endothelium	  maintains	  a	  fine	  
balance	  between	  injury	  and	  repair.	  It's	  like	  a	  teeter-‐totter	  that	  tips	  gently	  back	  
and	  forth;	  vessels	  are	  damaged	  by	  endless	  assaults	  and	  then	  healed	  by	  a	  
collection	  of	  innate	  physiologic	  responses	  that	  viewed	  as	  a	  whole,	  over	  time,	  we	  
call	  health.	  If	  an	  individual	  has	  the	  unfortunate	  event	  of	  continual	  and	  prolonged	  
damage,	  the	  repair	  can	  actually	  bring	  about	  problems	  that	  we	  shall	  soon	  see.	  	  

The	  first	  response	  is	  acute,	  local	  inflammation.	  Let’s	  use	  an	  example	  of	  vascular	  
injury	  from	  high	  Homocysteine	  levels.	  Homocysteine	  is	  a	  toxic	  byproduct	  of	  
protein	  catabolism	  that	  is	  an	  intermediate	  metabolite;	  which	  means	  it	  is	  supposed	  
to	  be	  converted	  to	  another	  nontoxic	  substance	  and	  under	  normal	  circumstances	  
it	  should	  never	  accumulate	  to	  levels	  that	  would	  injure	  the	  body.	  Homocysteine	  is	  
highly	  corrosive	  to	  endothelial	  tissue	  and	  sets	  up	  a	  series	  of	  events	  that	  increase	  
inflammation	  under	  the	  cell	  lining;	  it	  also	  damages	  the	  kidneys	  as	  well	  increasing	  
what	  is	  known	  as	  the	  Renin-‐Angiotensin-‐Aldosterone-‐System	  (RAAS).	  This	  RAAS	  
response	  does	  several	  things,	  including	  increasing	  Sympathetic	  nervous	  system	  
activity	  (which	  increases	  blood	  pressure,	  increasing	  anxiety,	  decreasing	  
detoxification…),	  increases	  water	  retention,	  increases	  cortisol	  release	  from	  the	  
adrenal	  glands,	  increases	  vasoconstriction,	  which	  all	  work	  together	  in	  your	  body’s	  
attempt	  to	  solve	  the	  problem	  of	  toxic	  exposure.	  However,	  prolonged	  injury,	  as	  in	  
chronically	  elevated	  Homocysteine	  levels,	  will	  lead	  to	  endothelial	  disease	  and	  BBB	  
disruption	  (as	  well	  as	  cardiovascular	  disease).	  

	  



The	  second	  possible	  response	  of	  the	  vessel	  is	  a	  reaction	  to	  oxidative	  stress,	  which	  
is	  an	  increased	  production	  of	  reactive	  oxygen	  species	  (ROS)	  and	  reactive	  nitrogen	  
species	  (RNS)	  –	  free	  radicals	  that	  can	  cause	  severe	  cellular	  damage.	  As	  I	  stated,	  all	  
three	  reactions	  cause	  inflammation	  and	  several	  chemical	  changes	  including	  a	  
down-‐regulation	  of	  the	  nitric	  oxide	  system.	  Epithelial	  nitric	  oxide	  production	  is	  
extremely	  protective	  to	  the	  cell;	  decreased	  production	  of	  nitric	  oxide	  will	  cycle-‐up	  
the	  inflammation	  in	  and	  under	  the	  endothelial	  cell	  layer.	  

The	  third	  response	  is	  the	  most	  damaging	  and	  is	  therefore	  the	  most	  dangerous	  
cause	  of	  ALL	  BBB	  disruption	  problems	  –	  	  Autoimmune	  Endothelial	  Disease	  (AED).	  
AED	  is	  a	  new	  term	  we’ll	  use	  for	  an	  autoimmune	  reaction	  occurring	  in	  the	  
endothelial	  tissue.	  If	  you’ve	  read	  my	  book,	  “Help,	  My	  Body	  is	  Killing	  Me…”	  you	  will	  
be	  up	  to	  snuff	  on	  what	  an	  autoimmune	  disorder	  is,	  but	  I’ll	  review:	  

An	  autoimmune	  disease	  is	  a	  normal	  reaction	  of	  your	  immune	  system	  to	  a	  foreign	  
invader	  that	  it	  either	  cannot	  kill	  or	  isn’t	  killable.	  Normally	  your	  immune	  system	  
‘turns	  on’	  to	  an	  enemy	  attack	  (bacteria,	  virus…)	  and	  kills	  it.	  Should	  your	  initial	  
immune	  response	  not	  be	  sufficient	  to	  kill	  the	  antigen	  (that	  which	  it	  ‘turned	  on’	  
against)	  it	  will	  gradually	  increase	  intensity.	  The	  initial	  ‘killer	  response’	  is	  from	  the	  
Th1	  side	  of	  your	  immune	  response,	  which	  might	  be	  described	  as	  the	  SWAT	  team	  
that	  does	  one	  thing	  and	  does	  it	  well:	  kill	  things.	  Should	  the	  Th1	  response	  NOT	  be	  
able	  to	  kill	  the	  pathogen,	  it	  will	  suppress,	  thus	  allowing	  the	  Th2	  response	  to	  fire.	  
The	  Th2	  response	  is	  primarily	  responsible	  for	  making	  antibodies	  that	  ‘tag’	  the	  
antigen	  so	  the	  Th1	  killer	  cells	  can	  find	  and	  destroy	  the	  enemy.	  

The	  above	  is	  a	  brief	  summary	  of	  a	  normal	  immune	  response.	  What	  can	  go	  wrong	  
is	  if	  the	  immune	  response	  erroneously	  turns	  on	  against	  something	  it	  shouldn’t	  
have	  –	  such	  as	  heavy	  metal	  toxicity,	  an	  environmental	  poison,	  or	  some	  other	  non-‐
living	  substance	  the	  patient	  was	  exposed	  to.	  Secondly,	  the	  immune	  system	  can	  
turn	  on	  against	  something	  that	  just	  doesn’t	  die	  so	  easily.	  Common	  biotoxins	  
(living	  organisms	  that	  can	  attack	  the	  body)	  that	  infiltrate	  endothelial	  tissue	  
include:	  H.	  Pylori,	  Coxsackie	  virus,	  Chlamydia	  Pneumonia,	  Lyme,	  Cytomegalovirus,	  
Gingivitis,	  Candida,	  Strep	  and	  Staph.	  All	  these	  little	  buggers	  can	  burrow	  into	  the	  
endothelial	  cells	  and	  create	  an	  immune	  response.	  Since	  they	  have	  a	  special	  ability	  



to	  go	  intra-‐cellular	  (hide	  inside	  the	  cell),	  the	  Th1	  response	  has	  a	  difficult	  time	  
finding	  them.	  

Over	  time,	  a	  ramped-‐up	  immune	  response	  does	  two	  things:	  

1.	  It	  destroys	  endothelial	  tissue	  (both	  receptors	  and	  entire	  cells)	  due	  to	  
collateral	  damage	  in	  its	  attempts	  to	  kill	  the	  antigen,	  and	  	  

2.	  It	  starts	  to	  mistake	  self-‐tissue	  for	  the	  enemy	  and	  begins	  direct	  destruction	  of	  
self-‐tissue,	  and	  

3.	  An	  immune	  response	  can	  destroy	  the	  astrocyte	  barrier	  further	  allowing	  
antigens	  to	  enter	  the	  CNS	  and	  further	  the	  inflammatory	  spread!	  

A	  continual,	  low-‐grade	  immune	  response	  as	  seen	  in	  AED	  and	  BBB	  destruction	  is	  
very	  inflammatory	  and	  usually	  vasoconstrictive.	  We’ll	  go	  into	  more	  detail	  about	  
this	  and	  give	  a	  various	  examples	  to	  ‘drive	  it	  home’.	  

This	  exact	  same	  process	  can/does	  occur	  in	  the	  vessels	  in	  the	  brain	  which	  causes	  
TIAs	  and	  Strokes!	  	  

REVIEW	  of	  the	  THREE	  PHASES	  of	  Lyme:	  

1.	  Acute	  infection	  –	  in	  this	  phase,	  the	  patient	  STILL	  has	  the	  capability	  to	  KILL	  the	  
disease	  with	  an	  antibiotic.	  This	  is	  why	  I	  HIGHLY	  recommend	  that	  those	  living	  in	  
Lyme-‐infested	  areas	  have	  antibiotics	  on	  hand	  to	  use	  should	  they	  develop	  
symptoms	  in	  Lyme	  season.	  This	  is	  ONLY	  open	  for	  a	  WINDOW	  of	  time!	  



	  The	  “window	  of	  opportunity”	  to	  KILL	  
Lyme	  in	  the	  ACUTE	  PHASE	  can	  be	  VERY	  short.	  	  

2.	  Chronic	  Lyme	  –	  Chronic	  Lyme	  phase	  begins	  the	  moment	  the	  first	  bacteria	  EXIT	  
the	  bloodstream	  and	  ENTER	  the	  intracellular	  space	  (go	  inside	  the	  cell	  and	  hide).	  
This	  phase	  still	  may	  be	  treated	  with	  antibiotics	  and	  immune-‐boosting	  
Nutriceuticals	  BUT	  it	  will	  be	  a	  LONG,	  drawn-‐out	  treatment	  plan.	  Though	  it	  is	  
better	  than	  Phase	  THREE,	  Chronic	  Lyme	  is	  horrible.	  

	  

3.	  Autoimmune	  Lyme	  -‐	  	  	  When	  the	  patient’s	  condition	  continues	  to	  linger,	  the	  
immune	  system	  is	  constantly	  trying	  to	  kill	  it.	  In	  doing	  so,	  the	  “killer”	  side	  of	  the	  
immune	  system,	  the	  Th1	  response,	  fires	  to	  kill	  the	  pathogen.	  THIS	  phase	  is	  really	  
what	  this	  book	  is	  all	  about!	  These	  patients	  are	  miserable	  and	  it	  is	  the	  autoimmune	  
phase	  of	  Lyme	  that	  is	  deadly.	  

	  

	  



	  

	  

Neurological	  Symptoms	  and	  CLD	  
CLD	  patients,	  due	  to	  inflammation	  in	  the	  brain	  from	  either	  systemic	  inflammation	  
or	  direct	  infiltration	  of	  spirochetes	  across	  the	  blood-‐brain	  barrier	  may	  experience	  
a	  number	  of	  neurological	  symptoms.	  One	  report	  cites	  intermittent	  attacks	  of	  
severe	  headache,	  mild	  meningismus,	  and	  a	  predominantly	  lymphocytic	  
pleocytosis.	  In	  addition	  to	  meningitis,	  patients	  may	  experience	  subtle	  encephalitic	  
signs,	  cranial	  neuritis,	  and	  facial	  palsy.	  Some	  may	  develop	  peripheral	  
radiculoneuritis,	  plexitis,	  or	  mononeuritis	  multiplex.	  (1)	  

Lyme	  disease,	  caused	  by	  the	  tick-‐borne	  spirochete	  Borrelia	  burgdorferi,	  is	  
associated	  with	  a	  wide	  variety	  of	  neurologic	  manifestations.	  In	  truth,	  any	  
inflammation	  in	  the	  brain	  can	  cause,	  depending	  on	  exactly	  where	  the	  
inflammation	  is,	  disruption	  in	  normal	  brain	  function	  and	  a	  vast	  array	  of	  
symptoms.	  (2)	  

There	  is	  even	  information	  that	  different	  species	  of	  Borrelia	  and	  its	  co-‐infections	  
may	  trigger	  different	  manifestations	  of	  symptoms	  due	  to	  their	  predilection	  to	  
attack	  different	  types	  of	  tissues.	  (3)	  None-‐the-‐less,	  there	  are	  countless	  numbers	  
of	  people	  walking	  around	  with	  diagnoses	  of	  MS	  to	  ADD,	  Anxiety	  to	  Depression,	  
Fibromyalgia	  to	  whatever	  that	  really	  have	  Lyme	  as	  the	  causative	  factor!	  	  

Initially,	  most	  people	  think	  of	  swollen	  and	  painful	  joints	  when	  they	  think	  of	  Lyme	  
disease,	  if	  they	  think	  of	  anything	  at	  all.	  However,	  when	  you	  look	  at	  the	  symptom	  



list	  below,	  you	  can	  see	  that	  every	  part	  of	  the	  body	  can	  be	  affected.	  The	  
frightening	  collection	  of	  neurological	  symptoms	  experienced	  by	  many	  Lyme-‐
disease	  patients	  is	  frequently	  called	  “neuro-‐lyme”,	  but	  in	  fact	  only	  represents	  a	  
portion	  of	  the	  illness.	  

Head,	  Face,	  Neck	  

• Unexplained	  hair	  loss	  	  	  	  

• Headache,	  mild	  or	  severe	  	  	  

• Twitching	  of	  facial	  or	  other	  muscles	  	  	  

• Facial	  paralysis	  (Bell’s	  palsy)	  	  

• Tingling	  of	  nose,	  cheek,	  or	  face	  	  	  

• Stiff	  or	  painful	  neck,	  creaks	  and	  cracks	  	  	  

• Jaw	  pain	  or	  stiffness	  	  

• Sore	  throat	  	  	  

	  

Eyes/	  Vision	  

• Double	  or	  blurry	  vision	  	  

• Increased	  floating	  spots	  	  

• Pain	  in	  eyes,	  or	  swelling	  around	  eyes	  	  

• Oversensitivity	  to	  light	  	  

• Flashing	  lights	  	  

• Ears/Hearing	  	  	  

• Decreased	  hearing	  in	  one	  or	  both	  ears	  	  

• Buzzing	  in	  ears	  	  



• Pain	  in	  ears,	  oversensitivity	  to	  sound	  	  

• Ringing	  in	  one	  or	  both	  ears	  	  

Digestive	  and	  Excretory	  Systems	  

• Diarrhea	  	  

• Constipation	  	  	  

• Irritable	  bladder	  (trouble	  starting,	  stopping)	  	  

• Upset	  stomach	  (nausea	  or	  pain)	  	  

Musculoskeletal	  System	  

• Any	  joint	  pain	  or	  swelling	  	  

• Stiffness	  of	  joints,	  back,	  neck	  	  

• Muscle	  pain	  or	  cramps	  	  

Respiratory	  and	  Circulatory	  Systems	  

• Shortness	  of	  breath,	  cough	  	  

• Chest	  pain	  or	  rib	  soreness	  	  

• Night	  sweats	  or	  unexplained	  chills	  	  

• Heart	  palpitations	  or	  extra	  beats	  	  

• Heart	  blockage	  	  

Neurological	  System	  

• Tremors	  or	  unexplained	  shaking	  	  

• Burning	  or	  stabbing	  sensations	  in	  the	  body	  	  

• Weakness	  or	  partial	  paralysis	  	  

• Pressure	  in	  the	  head	  	  



• Numbness	  in	  body,	  tingling,	  pinpricks	  	  

• Poor	  balance,	  dizziness,	  difficulty	  walking	  	  

• Increased	  motion	  sickness	  	  

• Lightheadedness,	  wooziness	  	  

Psychological	  Well-‐being	  

• Mood	  swings,	  irritability	  	  

• Unusual	  depression	  	  

• Disorientation	  (getting	  or	  feeling	  lost)	  	  

• Feeling	  as	  if	  you	  are	  losing	  your	  mind	  	  

• Overemotional	  reactions,	  crying	  easily	  	  

• Too	  much	  sleep	  or	  insomnia	  	  

• Difficulty	  falling	  or	  staying	  asleep	  	  

Mental	  Capacity	  

• Memory	  loss	  (short	  or	  long	  term)	  	  

• Confusion,	  difficulty	  in	  thinking	  	  

• Difficulty	  with	  concentration	  or	  reading	  	  	  

• Going	  to	  the	  wrong	  place	  	  

• Speech	  difficulty	  (slurred	  or	  slow)	  	  

• Stammering	  speech	  	  

• Forgetting	  how	  to	  perform	  simple	  tasks	  	  

Reproduction	  and	  Sexuality	  

• Loss	  of	  sex	  drive	  	  



• Sexual	  dysfunction	  	  

Females	  only:	  

• Unexplained	  menstrual	  pain,	  irregularity	  	  

• Unexplained	  breast	  pain,	  discharge	  	  

• Pelvic	  pain	  	  

General	  Well	  Being	  

• Unexplained	  weight	  gain	  or	  loss	  	  

• Extreme	  fatigue	  	  

• Swollen	  glands	  	  

• Unexplained	  fevers	  (high-‐	  or	  low-‐grade)	  	  

• Continual	  infections	  (sinus,	  kidney,	  eye,	  etc.)	  	  

• Symptoms	  seem	  to	  change,	  come	  and	  go	  	  

• Pain	  migrates	  (moves)	  to	  different	  body	  parts	  	  

• Early	  on,	  experienced	  a	  flu-‐like	  illness,	  after	  which	  you	  have	  not	  since	  felt	  
well	  	  

This	  list	  was	  compiled	  by	  Denise	  Lang,	  author	  of	  “Coping	  with	  Lyme	  Disease”	  but	  
is	  by	  no	  means	  conclusive.	  	  

Given	  the	  fact	  that	  Lyme	  spirochetes	  can	  infiltrate	  the	  central	  nervous	  system	  
within	  24	  hours,	  the	  designation	  actually	  applies	  to	  many	  more	  than	  just	  those	  
disabled	  by	  neuropathic	  pain,	  hallucinations,	  numbness	  or	  tingling.	  

Columbia	  University	  established	  the	  first	  research	  center	  for	  chronic	  Lyme	  disease	  
in	  the	  United	  States	  through	  the	  support	  of	  Lyme	  Disease	  Association	  (LDA),	  Time	  
for	  Lyme,	  Inc.,	  an	  affiliate	  of	  LDA	  of	  many	  other	  public	  and	  private	  donors	  and	  
foundations.	  



The	  Lyme	  Disease	  Research	  Studies	  facility	  at	  Columbia	  University	  focuses	  on	  the	  
problem	  of	  chronic	  Lyme	  disease,	  including	  the	  search	  for	  better	  diagnostic	  tests	  
and	  treatments,	  drawing	  upon	  the	  vast	  resources	  of	  the	  Columbia	  University	  
Medical	  Center.	  For	  more	  information	  see	  Columbia	  University's	  Lyme	  Disease	  
Research	  Center.	  

Dr.	  Fallon	  is	  Associate	  Professor	  of	  Clinical	  Psychiatry	  at	  the	  Columbia	  University	  
College	  of	  Physicians	  and	  Surgeons	  and	  is	  also	  the	  Director	  of	  the	  Lyme	  Disease	  
Research	  Program	  at	  the	  New	  York	  State	  Psychiatric	  Institute.	  A	  graduate	  of	  
Harvard	  College,	  he	  obtained	  his	  M.D.	  degree	  from	  the	  Columbia	  University	  
College	  of	  Physicians	  and	  Surgeons,	  as	  well	  as	  a	  Master's	  Degree	  in	  Public	  Health	  
Epidemiology	  from	  Columbia	  University.	  He	  is	  probably	  the	  foremost	  authority	  on	  
neurological	  Lyme	  disease.	  

	  

According	  to	  Dr.	  Fallon,	  Lyme	  disease	  can	  be	  easily	  treated	  if	  caught	  
early.	  	  However,	  sometimes	  	  	  people	  don't	  get	  symptoms	  for	  years	  after	  they	  are	  
bitten,	  so	  they	  don't	  realize	  they	  are	  infected.	  



Dr.	  Fallon	  says	  it	  is	  a	  difficult	  illness	  to	  have,	  because	  doctors	  fight	  among	  
themselves	  about	  the	  accuracy	  of	  a	  patient's	  diagnosis	  (whether	  or	  not	  they	  
actually	  have	  Lyme	  Disease)	  and	  also	  about	  how	  to	  treat	  the	  illness.	  Lyme	  also	  has	  
a	  fluctuating	  symptom	  pattern,	  so	  a	  sufferer	  might	  feel	  fine	  one	  day,	  and	  not	  be	  
able	  to	  get	  out	  of	  bed	  the	  next.	  Doctors	  sometimes	  dismiss	  Lyme	  Disease	  as	  
hypochondria,	  and	  it	  is	  often	  misdiagnosed	  as	  a	  host	  of	  other	  disorders,	  including	  
depression.	  	  He	  says	  that	  common	  symptoms	  are	  fatigue,	  numbness	  and	  tingling,	  
headaches,	  sleep	  disturbances	  and	  irritability.	  In	  addition,	  people	  can	  often	  get	  
psychiatric	  symptoms,	  including	  changes	  in	  mood,	  problems	  with	  anxiety,	  and	  
even,	  in	  rare	  situations,	  paranoia	  or	  full-‐blown	  mania.	  (4)	  

Neuropathic	  Pain	  

Neuropathic	  pain	  is	  a	  complex,	  chronic	  pain	  that	  usually	  is	  accompanied	  by	  tissue	  
injury.	  However	  with	  neuroborreliosis,	  neuropathic	  pain	  is	  caused	  by	  the	  
spirochetes	  infecting	  the	  central	  nervous	  system	  and	  causing	  inflammation	  in	  the	  
nerve	  endings.	  

With	  Lyme	  infection,	  the	  nerve	  fibers	  themselves	  may	  be	  damaged,	  dysfunctional	  
or	  injured	  depending	  upon	  the	  stage	  of	  infection.	  These	  damaged	  nerve	  fibers	  
send	  incorrect	  signals	  to	  other	  pain	  centers.	  Most	  commonly,	  when	  there	  is	  
inflammation	  in	  the	  brain	  (particularly	  the	  parietal	  lobes)	  there	  will	  be	  
corresponding	  sensation	  in	  the	  affiliated	  body	  part.	  

The	  hallmark	  of	  Lyme	  pain	  is	  that	  it	  "starts	  and	  stops"	  or	  "moves	  around".	  The	  
major	  difference	  between	  neuropathic	  pain	  and	  regular	  pain	  is	  the	  acute	  degree	  
of	  pain.	  	  "Dull"	  aches	  or	  "throbbing"	  aches	  would	  never	  describe	  neuropathic	  
pain.	  	  

Up	  to	  40%	  of	  patients	  with	  Lyme	  disease	  develop	  neurologic	  involvement	  of	  
either	  the	  peripheral	  or	  central	  nervous	  system.	  Dissemination	  to	  the	  CNS	  can	  
occur	  within	  the	  first	  few	  weeks	  after	  skin	  infection.	  Like	  syphilis,	  Lyme	  disease	  
may	  have	  a	  latency	  period	  of	  months	  to	  years	  before	  symptoms	  of	  late	  infection	  
emerge.	  Early	  signs	  include	  meningitis,	  encephalitis,	  cranial	  neuritis,	  and	  
radiculoneuropathies.	  Later,	  encephalomyelitis	  and	  encephalopathy	  may	  occur.	  A	  



broad	  range	  of	  psychiatric	  reactions	  have	  been	  associated	  with	  Lyme	  disease,	  
including	  paranoia,	  dementia,	  schizophrenia,	  bipolar	  disorder,	  panic	  attacks,	  
major	  depression,	  anorexia	  nervosa,	  and	  obsessive-‐compulsive	  disorder.	  
Depressive	  states	  among	  patients	  with	  late	  Lyme	  disease	  are	  fairly	  common,	  
ranging	  across	  studies	  from	  26%	  to	  66%.	  The	  microbiology	  of	  Borrelia	  burgdorferi	  
sheds	  light	  on	  why	  Lyme	  disease	  can	  be	  relapsing	  and	  remitting	  and	  why	  it	  can	  be	  
refractory	  to	  normal	  immune	  surveillance	  and	  standard	  antibiotic	  regimens.	  (5)	  
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Understanding the damage done to the BRAIN 
 

The Prefrontal Cortex 
 
In order to explain this important part of your brain that sits directly in back of your 
forehead I need to tell you about the Disney movie UP, Adolph Hitler, a Roman General, 
and my dog Lady. For those of you who have not seen Pixar’s UP, you now have some 
homework because the humorous observation of the dogs in this animated blockbuster 
give real insight into the prefrontal cortex. 
 
In the story, balloon salesman Carl Fredricksen and his energetic wife Ellie live a 

wonderful life with dreams of adventure that 
always seems beyond financial reach. After 
Ellie’s death, Carl grows quiet and confined until 
meeting 8-year-old Wilderness Explorer Russell 
who is eager to get his “helping the elderly” pin. 
Without retelling the entire story, this unlikely duo 
travel to a faraway land and meet the antagonist 

as well as new friends like Dug, a dog with a special collar that allows him to speak, and 
Kevin, a rare 13-foot tall flightless bird (but a very nice bird, as all Kevin’s are).  

“Every	  man	  can,	  if	  he	  so	  desires,	  
become	  the	  sculptor	  of	  his	  own	  brain”	  	  

―	  Santiago	  Ramón	  y	  Cajal	  



 
Before you start thinking that I have ulterior motives for having children, there is a great 
lesson in the story’s antagonist’s (famed explorer/inventor Charles Muntz) dogs. Fitted 
with their talking collars, the dogs pursue the pair to capture their new friend, the exotic 
bird Kevin. In doing so we see the truth about dogs – they have a very small prefrontal 
cortex, as I’m sure you were thinking as well when you watched the movie. 
 
Once, when capture seemed inevitable and the adventure doomed to failure as the 
talking dogs were at the verge of victory, Russell ingeniously distracted the animals 
from their goal by shouting, “Squirrel!” The prefrontal cortex is necessary to stay on 
task, remain focused on intention and block out distractive issues. Humans should have 
no problem with focus, dogs do. No matter how obedient to their evil master the dogs 
desired to be, dog are dogs and dogs chase squirrels.  
 
The prefrontal cortex allows attention on intention; it is the schoolmaster keeping the 
students on task and without it there would be chaos directly proportional to the lesion. 
It is primarily responsible for regulating behavior, mediating conflicting thoughts, making 
choices between right and wrong, and predicting the probable outcomes of actions or 
events. It governs social control, such as suppressing emotional or sexual urges. Since 
the prefrontal cortex is the brain center responsible for receiving data from the world 
and deciding on actions, it is most strongly implicated in human qualities like 
consciousness, general intelligence, and personality. It is what makes us unique as 
humans – the size of our prefrontal cortex. 
 
It was the summer of 1941, the plan was simple, but Hitler was alone in his thinking that 
it would be simple to perform. Given the size of Russia, the German army would be 
divided into 3 groups. Army Group North would advance through the Baltic States 
towards Leningrad, Army Group South would move into the Ukraine and then the 
Caucasus to take the wheat and oil fields of Russia, and Army Group Center would 
advance through White Russia towards Moscow.  
 
Germany had already conquered most of Europe and the Fuhrer’s success following his 
planned Blitzkrieg was unprecedented. He thought Germany was unbeatable and he 
trusted his track record over wise counsel. This obstinacy became the cause of many 
heated debates between Hitler and his Generals and proved disastrous for "Operation 
Barbarossa," the attack on Russia. When a country goes to war, it is only sensible that 
the Government and the Military have already determined the enemy's "Center of 
Gravity", and have already planned on how to neutralize it. The enemy's "Center of 
Gravity" can be their armed forces, their capital, a powerful ally, etc.  
 
Hitler and his Generals disagreed from the start about what Russia's "Center of Gravity" 
was. The Generals thought it was Moscow, while Hitler thought it was Ukraine and the 
Oil fields of the Caucasus. Hitler's reasoning, if it can be called that, was based on 
history. Napoleon had taken Moscow, but the Russians had not given in, and in the end 
Napoleon had to retreat, with disastrous results for his Empire. Hitler was determined 



not to repeat that mistake; he was going to head south, take the Ukraine and the Oil 
fields, and deny the Russians the resources he felt they needed to continue the war.  
 
His Generals could not have disagreed more. They argued that Russia was so vast, and 
capable of replacing whole armies, that only the capture of Moscow would destroy the 
Soviet Regime. They argued that Moscow was the political and logistical hub of 
European Russia, and if it was taken, the Russians would not be able to continue the 
war west of the Urals. A simple glance at any world atlas will indeed show that in 
Western Russia, "all roads lead to Moscow."  
 
The General’s reasoning was that since most of Russia's population, resources and 
industry were located west of the Urals, even if the Russians elected to fight on, it would 
be a lost cause. Finally, they argued that Stalin was so feared and despised, (nearly a 
million citizens took up arms against Russia’s military) that if the Red Army was 
destroyed, and Moscow taken, the people would overthrow him and welcome 
Germany’s rule.  
 
Hitler was a ruthless dictator, and therefore had the last word; in this case he was 
absolutely wrong. The attempt to seize of Ukraine in 1941 was blind optimism, born out 
of pride in the heart of a deranged tyrant. Even if the Germans had taken Ukraine and 
all of the oilfields, the Soviet Regime would still be intact and worse, given the still 
considerable Russian armies to the north and the long lines of communications the 
Germans would have in the south, the Russians could have possibly cut off the German 
army in southern Russia as they actually did in late 1942. 
  
What does this have to do with the prefrontal cortex? Recent research on why we do 
what we do has concentrated on decision-making. There appears to be a dichotomy in 
cognitive neuroscience between reflective versus reflexive decision-making. Reflective, 
goal-oriented, or what has been termed model-based thinking is now been shown to be 
a right prefrontal function. This means if I have greater left-brain dominance, I will be 
more prone to habitual, less reasoned, or what is known as model-free decisions.  
Right-brain dominant people base decisions more on perspective thought, weighing 
consequences, and seeing possible outcomes. Left-brain dominant individuals make 
choices more on what was done in the past, patterns that are common, and “the way 
I’ve always done it.” It goes without saying that evil dictators have brain problems but I 
think most have two severe (very severe) lesions: right dorsolateral and right anterior 
cingulate damage. 
 



 
 
A study published in Neuron in October, 2013 showed that disrupting the right 
dorsolateral prefrontal cortex impaired flexible model-based choices, driving behavior 
toward simpler, model-free (habitual) control. Blind pride may have more of a 
neurobiological cause than previously believed. Damage to prefrontal brain structures 
has been documented in psychopathic criminals as well. 
 
These studies show that human choice behavior often reflects a competition between 
inflexible computationally efficient control (from the left brain) and a slower more flexible 
system based on weighing factors and consequences (the right brain) on the other. One 
can see that BOTH are necessary for optimal performance in a complex world. A 
commander of armed forces, a CEO of a major company and a parent of small children 
need healthy functioning frontal lobes to both make quick decisions based on past 
experience and slower, more carefully thought out choices based upon reason. 
 
There are times we all need reflexive, non-emotional decision-making that will be 
efficient and give us a good chance that the outcome will be similar to past outcomes 
based on similar circumstances and there are other times where being able to imagine 
all sides of either ruling will guide us to the best selection. Imbalance is not healthy. 
 



Would World War II have had a different outcome had Hitler had a more balanced 
brain? Well, yes, it wouldn’t ever have started had Hitler had a healthy prefrontal cortex. 
We could write an entire book on his traumatic childhood, his mother’s death of cancer, 
and his brain problems and conditioning but it suffices to say that one could explain all 
ill-behavior, no matter if demonic or innocent as having at least part of its origin in the 
prefrontal cortex. 
 
Here’s something really cool for you nerds out there. Recent research on why we do 
what we do has concentrated on decision-making. There appears to be a dichotomy in 
cognitive neuroscience between reflective versus reflexive decision-making. Reflective, 
goal-oriented, or what has been termed ‘model-based’ thinking has now been shown to 
be predominantly a right prefrontal function (versus the left prefrontal). This means that 
if I have greater left-brain dominance, I will be more prone to habitual, less reasoned, or 
what is known as ‘model-free’ decisions.  
 
Right-brain dominant people base decisions more on perspective thought, weighing 
consequences, and seeing possible outcomes. Left-brain dominant individuals make 
choices more on what was done in the past, patterns that are common, and “the way 
I’ve always done it.” 
 
A study published in Neuron in October 2013 showed that disrupting the right 
dorsolateral prefrontal cortex impaired flexible model-based choices, driving behavior 
toward simpler, model-free (habitual) control.  
 
This and other studies show that human choice behavior often reflects a competition 
between inflexible, computationally, efficient control (from the left brain) and a slower 
more flexible system based on weighing factors and consequences (the right brain). 
One can see that BOTH are necessary for optimal performance in a complex world. 
 
There are times we need reflexive, non-emotional decision-making that will be efficient 
and give us a good chance that the result will be similar to past outcomes based on 
similar circumstances and there are other times where being able to imagine all side of 
either ruling will guide us to the best selection. Imbalance is not healthy. 



 
 

Mirror Neurons 
 
My dog Lady is a great friend. She’s obedient (for 
the most part) and since she’s aged a few years, 
she’s just the level of mellow that I like in a pet. 
She drives me crazy though when I’m busy doing 
something like carrying groceries from the car or 
running to the barn to get the power drill. Wanting 
my immediate attention, I find myself frustrated 
with her uncanny ability to position herself exactly 
in the direction I’m moving. “Look out Lady,” I cry, 
as she moves again precisely where I was 
planning to step. She has absolutely no sense of 
self! She has no idea that she’s ‘in the way’ 
because she doesn’t even know that she is she. 
She cannot possibly see my point of view, cannot 
place herself in my situation, and cannot 
understand my intention because she has no 
sense of being. 

 
What makes humans human? We are born 
completely dependent on mom and take years to 
develop; but Lady was wrestling with her brothers 
just minutes after her birth. Brett, my first 
grandson, took months to roll over, longer to sit up 
on his own and nearly a year before he walked 
and finally blurted out what was deep inside him 
since birth, “Grandpa is my favorite.” Lady on the 
other hand seemed to possess near her current 
intelligence weeks after birth and though her 
fondness for stealing shoes has diminished, she’s 
been Lady as I know her now since she was a 
pup. 

 
Humans are different. We are more neurologically advanced yet it takes years, even 
decades, to mature through stages that lower species seem to conquer in days or 
weeks. Why? It seems rather counterintuitive. Shouldn’t higher level species have 
evolved a quicker defense against predators and be able to progress more rapidly to 
higher consciousness? Let’s talk about a special class of brain cells called mirror 
neurons. 
 

“What	  is	  human	  memory?"	  Manning	  
asked.	  He	  gazed	  at	  the	  air	  as	  he	  spoke,	  
as	  if	  lecturing	  an	  invisible	  audience	  -‐	  
as	  perhaps	  he	  was.	  "It	  certainly	  is	  not	  
a	  passive	  recording	  mechanism,	  like	  a	  
digital	  disc	  or	  a	  tape.	  It	  is	  more	  like	  a	  

story-‐telling	  machine.	  Sensory	  
information	  is	  broken	  down	  into	  
shards	  of	  perception,	  which	  are	  

broken	  down	  again	  to	  be	  stored	  as	  
memory	  fragments.	  And	  at	  night,	  as	  
the	  body	  rests,	  these	  fragments	  are	  

brought	  out	  from	  storage,	  
reassembled	  and	  replayed.	  Each	  run-‐
through	  etches	  them	  deeper	  into	  the	  
brain's	  neural	  structure.	  And	  each	  
time	  a	  memory	  is	  rehearsed	  or	  

recalled	  it	  is	  elaborated.	  We	  may	  add	  
a	  little,	  lose	  a	  little,	  tinker	  with	  the	  
logic,	  fill	  in	  sections	  that	  have	  faded,	  
perhaps	  even	  conflate	  disparate	  

events.	  	  

	  

"In	  extreme	  cases,	  we	  refer	  to	  this	  as	  
confabulation.	  The	  brain	  creates	  and	  
recreates	  the	  past,	  producing,	  in	  the	  
end,	  a	  version	  of	  events	  that	  may	  bear	  
little	  resemblance	  to	  what	  actually	  
occurred.	  To	  first	  order,	  I	  believe	  it's	  

true	  to	  say	  that	  everything	  I	  remember	  



We humans learn much of what we know by imitation. As neurons myelinate, our sense 
of self becomes keen and soon we are able to do something lower species cannot – we 
can adopt another’s point of view. The ability to see the world from another’s point of 
view is a complex function that my dog will never possess. Her frontal lobe is too small! 
I might embarrassingly add that often my frontal lobe acts as if it is equally small when I 
fail to see things from her point of view and blurt out expletives that I later regret.  
 
The ability to create a mental model of another’s complex thoughts, called theory of 
mind, is unique to humans. Though Disney makes movies where animals reason and 
plan and argue and contemplate and set goals and give advice, Lady and her fellow 
non-homosapiens, no matter how many times I may say, “Can’t you SEE I’m carrying 
groceries,” will never understand. It’s tied to our ability to converse; our language to 
convey to another person what we think about, how we feel, and even how we feel they 
feel about us. I can understand a complex dramatic plot and enjoy watching The 
Notebook because I possess mirror neurons (I’ve never actually watched The 
Notebook). I know what you’re thinking – I’ve finally solved the age-old quandary and 
can now explain it to men everywhere: women have more mirror neurons! This may 
actually be true, but we’ll discuss another time. 
 

 
 
Mirror neurons enable you to simply watch someone do something and fire the same 
brain circuit as if you did the same thing. They enable you to imagine doing something 
and fire the same circuit as if you actually did it. This is why I get an unpleasant 
sensation course my body when I watch Funniest Home Videos and see a skateboarder 
miss a rail and why I get a chill up my spine when I hear a patient explain how they 
missed the last step before tumbling to the tile. I have mirror neurons. Watch someone 
get pricked with a needle and you’ll fire pain pathways that can be measured on EEG 
scans. 
 
It’s amazing really. We have the unique ability to empathize intimately with another’s 
misfortunes. We have the exclusive skill to learn, strategize, and contemplate what 
others may be contemplating. Humans can wonder. Mirror neurons give us the 
capability to blur the boundary between self and others. 



 
I’ve asked patients, “If I stepped on your foot, where would you feel the pain?” They, of 
course answer, “my foot.” “Really,” I play. “The receptors for pain may be in your foot 
but you actually experience the pain in your parietal lobe, on the opposite side. It is the 
neuronal cell body in the primary sensory cortex in the parietal lobe that feels the pain 
and that then sends messages to the frontal lobe to make decisions about and react to 
such a stimulus.”  
 
The ability to even contemplate the above paragraph required receptors in your auditory 
cortex to send messages to the frontal lobe and so on. Why am I boring you with this 
mental yoga? Because it’s extremely important when we are talking about problems that 
people have that would possess them to read a book like this. Mirror neurons are in the 
brain and problems in the brain cause problems with mirror neurons. 
 
Depression, in part, can be explained as the inability to inhibit the mirror neuron 
pathway perseverating on impending doom; anxiety is the inability to inhibit fight or flight 
centers. Autism and Asperger’s is an obvious fracture of mirror neurons revealing 
countless symptoms of one’s inability to see anything beyond the narrow tunnel of 

immediate gratification. They are chained, like 
Lady, to whatever degree of inability to see 
beyond their current point of view. 
 
 
A healthy ‘free will’ is only possessed by those 
with healthy cortical mirror neurons. We can 
consciously inhibit most motor functions and 
‘override’ mimicking another’s behavior but 
autonomic function still prevails. If I tell my 
daughter there is a spider on her back, she’ll 
scream, sweat, panic, jump and throw her hands 
up in that girl-ish way girls do even before proving 
my point with hard evidence. That was her 

‘learned’ response (I never taught her that, it must have been her mother). She fired real 
pathways.  
 
As we will see in later chapters, the ability to control these pathways is health. Phobias 
are over-firing learned circuits; OCD, tics, PTSD, and panic attacks are the same – 
inability to control mirror neuron circuits. The same is true for someone stuck in self-pity, 
narcissistic personalities, and violent criminals with no hesitation to harm another.  
Healthy individuals can inhibit circuits that less healthy people can’t and the fact that 
inhibitory pathways can be strengthened is the very reason we wrote this book and 
gives hope to civilization! 
 

 
 

“The	  neural	  processes	  underlying	  that	  
which	  we	  call	  creativity	  have	  nothing	  
to	  do	  with	  rationality.	  That	  is	  to	  say,	  if	  
we	  look	  at	  how	  the	  brain	  generates	  
creativity,	  we	  will	  see	  that	  it	  is	  not	  a	  
rational	  process	  at	  all;	  creativity	  is	  not	  

born	  out	  of	  reasoning.”	  	  

―	  Rodolfo	  R.	  Llinás,	  I	  of	  the	  Vortex:	  
From	  Neurons	  to	  Self	  



The Limbic System 
 
Limbic is an odd Latin term meaning the edge or border. It’s where we get the word 
“limbo”. It’s an intermediate state between two important places. Early anatomists saw 
this area of the brain, that which is between the important neocortex and the midbrain 
as the ‘in-between area’, or limbic lobe. The limbic system includes one of the following 
on each side: the hippocampus, amygdala, and other named structures in the temporal 
lobes that we won’t be discussing. (Some experts would also include parts of the 
hypothalamus, thalamus, midbrain reticular formation, and olfactory areas in the limbic 
system.) 
 
Are you bored yet? Hang in there as you may spot some relevance as we discuss 
symptoms when these structures aren’t working well. The Limbic System houses 
several important structures to anyone with behavioral or emotional issues.  
 

 
 
First let’s discuss the hippocampus because it has such a groovy name. Historically, the 
earliest hypothesis was that the hippocampus was involved in the sense of smell. Now 
we know that it is more tied to memories of different smells and how a particular smell of 
let’s say German potato salad instantly connects us to Grandma’s house on 
Thanksgiving when you were 5. Over the years, anatomists have whittled down several 



main ideas of hippocampal function: inhibition, memory, special order, and circadian 
rhythm.  
 
The behavioral inhibition theory (caricatured by O'Keefe and Nadel as "slam on the 
brakes!") was very popular up to the 1960s. It derived much of its justification from two 
observations: first, that animals with hippocampal damage tend to be hyperactive; 
second, that animals with hippocampal damage often have difficulty learning to inhibit 
responses that they have previously been taught. 
  
The second major theory relates the hippocampus to memory. This idea stems from a 
famous report by Scoville and Brenda Milner describing the results of surgical 
destruction of the hippocampus (in an attempt to relieve epileptic seizures), in a patient 
named Henry Gustav Molaison, known until his death in 2008 as H.M. The unexpected 
outcome of H.M.’s surgery was a specific type of amnesia: H.M. was unable to form 
new memories after his surgery and could not remember any events that occurred just 
before his surgery. He retained memories for things that happened years earlier, such 
as his childhood. This case produced such enormous interest that H.M. reportedly 
became the most intensively studied medical subject in neurological history. 
 
There were then other patients with similar levels of hippocampal damage and amnesia 
(caused by accident or disease) have been studied as well. There is now almost 
universal agreement that the hippocampus plays some sort of important role in memory 
and most agree its role is more similar to the part of the brain that the original 
anatomists placed it than they could ever imagine because it is a ‘check station’ for 
working memory (things happening now) to pass through to long-term storage (in the 
temporal lobe). 
 
What does this mean to you? Well, if you’ve ever walked into a room and asked yourself 
that stupid question, “What did I come in here to get?” then you’ve experienced a “blip” 
in your hippocampus. Working memory, or current thoughts and plans, needs to shunt 
back from the planning centers in the prefrontal cortex, through the hippocampus to the 
temporal lobe where they are stored for future use. “Honey, will you get me the scissors 
in the kitchen,” spoken when I’m in the middle of writing a section on the limbic system 
ends up with me standing in the kitchen with absolutely NO idea of why I was there. In 
this case, brain chatter caused incomplete processing of frontal lobe commands. 
 
 Is it just age that brings about a greater incidence of “senior moments”? If so, then 
somebody tell me why my teenager can’t seem to follow simple instructions even if I 
tattooed them on her arm. Yes, chatter, disinterest, and not really paying attention will 
cause working memory issues but abnormal attention problems and continually 
forgetting where you placed your keys or having to depend more on lists than ever 
before are all signs of hippocampal damage, most commonly caused by inflammation. 
We’ll talk more about causes in a later chapter but right now, let’s just admit we may 
have a problem. 
 



The third important theory of hippocampal function relates the hippocampus to space. 
The spatial theory was championed by a very influential book, ''The Hippocampus as a 
Cognitive Map''. As with the memory theory, there is now almost universal agreement 
that spatial coding plays an important role in hippocampal function. A cognitive map is a 
type of mental representation (you could say your ‘mind’s eye’) which serves an 
individual to acquire, sort, store, recall, and decode information about the relative 
locations (where) and attributes (what) of phenomena in their everyday spatial 
environment. 
 
You could say that the hippocampus works to sort experiences into respective files and 
then recover them for future use like a file clerk carefully labeling those little plastic tabs 
that go on the green hanging files and systematically placing all the important papers in 
the perfect alphabetical order. Boy, am I dating myself! Maybe a better example would 
be how I acted just like a hippocampus this morning when I sorted all my Word 
documents into neat files on my desktop so I wouldn’t have to spend 45 minutes trying 
to find a handout on liver/gallbladder flush to give to a patient (like I did yesterday). 
 
Some researchers view the hippocampus as part of a larger medial temporal lobe 
memory system responsible for general declarative memory (memories that can be 
explicitly verbalized—these would include, for example, memory for facts in addition to 
episodic memory). Damage to the hippocampus does not affect some types of memory, 

such as the ability to learn new motor or cognitive 
skills (playing a musical instrument, or solving 
certain types of puzzles, for example). This fact 
suggests that such abilities depend on different 
types of memory (procedural memory) and 
different brain regions.  
 
	  

Finally we’ll discuss the hippocampus’ role in 
circadian rhythm, you know, that smooth Jazz band that your Uncle Larry listens to. No, 
the circadian rhythm is the cyclical output of hormone release.  This timekeeping 
system, or biological “clock,” allows us to anticipate and prepare for the changes in the 
physical environment that are associated with day and night, energy needs of the body 
and brain, and sleep patterns  thereby ensuring we will “do the right thing” at the right 
time of the day. 
 
When I hear patients say things like, “I can’t fall asleep”, or “I fall asleep fine but then 
wake and can’t get back to sleep,” I think, “They have a screwed-up hippocampus” (or 
sometimes I think, “I’d really like a peanut butter sandwich” – but let’s not confuse things 
here). 
 
Cutting through all my ridiculous attempts to bring my really stupid humor to a rather 
boring topic, let’s review some things about the hippocampus before moving on: 
 

• It may be important in behavioral inhibition along with the prefrontal cortex 

Some	  people	  feel	  guilty	  about	  their	  
anxieties	  and	  regard	  them	  as	  a	  defect	  
of	  faith	  but	  they	  are	  afflictions,	  not	  

sins.	  

-‐CS	  Lewis	  



• It is very important in shunting working memory to long-term storage 
• It is important in sorting and retrieving memories 
• It may tie memories of special senses (smell) to events, people, or places 
• It helps with hormone output as it connects to the hypothalamus and pituitary 

gland 
• It may help tie emotional memories to the amygdala as we shall soon see  
• And, it’s a fun word to say 

 
Next we’ll discuss the amygdala. It sits at the end of the hippocampus, on both sides of 
the brain and I thinks it’s the name of a French, cream-filled pastry. Its central nucleus 
produces autonomic (non-conscious) components of emotion (e.g., changes in heart 
rate, blood pressure, and respiration) as well as conscious perception of emotion 
primarily through the prefrontal cortex (anterior cingulate cortex, orbitofrontal cortex, and 
dorsolateral prefrontal cortex). Important to note is that these pathways go both ways, 
which controls emotional behavior, fears, and anxiety.  
 

 
 
The amygdalae perform primary roles in the formation and storage of memories 
associated with emotional events. Research indicates that, during fear conditioning, 
sensory stimuli reach the amygdalae, particularly the lateral nuclei, where they form 
associations with memories of the stimuli, especially if there is a strong emotional 
connection. Memories of emotional experiences imprinted in reactions of synapses in 
the amygdala elicit fear behavior. Fear behavior may be described as what you’d 
experience if a grizzly bear tore your tent door off. Think of that for a bit and then I don’t 
need to describe the loss of digestive control, raw emotions surfacing, sweating, lump-
in-stomach, loss of sexual desire, etc.  
 
This technically happens through connections with a grouping of neurons in what’s 
called the central nucleus of the amygdalae and the bed nuclei of the stria terminalis 



(BNST). The central nuclei are involved in the genesis of many fear responses, 
including freezing (immobility), tachycardia (rapid heartbeat), increased respiration, and 
stress-hormone release. This is because it fires directly into the sympathetic nervous 
system (the flight, fight, or freeze system). So, stimulation of the amygdala causes 
intense emotion, such as aggression or fear.  
 
An example of a strong stimulation of the amygdala would be a panic attack. Panic 
attacks are brief spontaneously recurrent episodes of terror that generate a sense of 
impending disaster without a clearly identifiable cause. PET scans have shown an 
increase in blood flow to the hippocampus, beginning with the right hippocampus (think 
right brain – more emotional) and then to the amygdala. Similar but attenuated blood 
flow increases. This occurs during anxiety attacks and prolonged stress. 
 
Destructive lesions of the amygdala cause tameness in animals, and a placid calmness 
in humans characterized as a flatness of affect – no personality. Lesions of the 
amygdala can occur as a result of Urbach-Wiethe disease where calcium is deposited in 
the amygdala. If this disease occurs early in life then these patients with bilateral 
amygdalar lesions cannot discriminate emotion in facial expressions, but their ability to 
identify faces remains (the anatomical area for face recognition and memory is in the 
temporal cortex). This is a good example of how emotion in one area (amygdala) is 
linked with perception in another area (temporal lobe) to create an intense emotionally 
charged memory. 
 
Any lesions of the amygdala or from the prefrontal cortex connections to the amygdala 
were shown to be primarily responsible for ‘flatness of affect’. This work eventually led 
to the psychosurgical technique of prefrontal lobotomies (my aunt had this done in the 
1930’s and lived as a personality-less ‘vegetable’ for another 60 years). Remember the 
movie with Jack Nicholson, “One Flew over the Cuckoo’s Nest?” The prefrontal cortex 
sends inputs into the amygdala and severing this input obliterates the conscious 
connections to emotions, social behavior, and interaction leaving a flatness of affect 
directly proportional to the size of the lesion. 
 
Likewise, the opposite is true with excitation – lack of inhibition, excessive motive, OCD-
like behavior, excessively emotional, etc. Lesions may increase or decrease function of 
any particular area or its connections to or from such lobe. Remember, by ‘lesion’ we 
mean any interference, stimulation or abnormal function. 
 
The amygdala combines many different somatosensory and visceral inputs—this is 
where you get your “gut reaction”. The link between prefrontal cortex (conscious 
awareness and decision-making), hypothalamus (hormonal response), and amygdala 
(emotional memory), likely gives us our gut feelings, those subjective yet protective 
feelings about what is good and what is bad. 
 
One intriguing observation in ASD is the apparent enlargement of the amygdala.  The 
concept of “allostatic overload” (McEwen 2004, and McEwen & Lasley, 2003) was 
coined hypothesizing a possible biological defect causing an overgrowth. The 



enlargement of the amygdala would explain an increased activity of amygdalar function 
in many individuals – a heightened level of fear and anxiety, chronic stress of an ‘overly 
sympathetic’ (by sympathetic I am referring to the sympathetic nervous system 
controlling fight or flight responses) state, and generalized avoidance of social 
situations. 
 
The amygdala has dense neuronal connections to the visual centers, modulating many 
levels of visual stimulation. Such visual processing of faces is essential to brain 
development in the newborn. A child impaired with a lesion in amygdalar connections 
may fail to fire impulses and lay pathways to the right prefrontal cortex in particular, 
further leading to social behavior issues as the child ages. 
 

 
 
 
The ventral (front) of the mesencephalon (Midbrain) makes dopamine, a 
neurotransmitter for the brain. This dopamine projects to a multitude of areas aiding 
many functions including the cortex for activation as well as the neostriatum. Think of 



the neostriatum as the "gateway" to the basal ganglia effecting both the direct pathway 
(which facilitates movement) as well as the indirect pathway (which defacilitates) 
movement. Long story short – losses in dopamine make the person slow and rigid, both 
muscular (as seen in Parkinson’s disease) and mental (as seen in the dementias).  
 
The neostriatum is composed of three groups of neural structures:  the putamen, the 
caudate and the nucleus accumbens. The putamen relays connections for movement of 
the peripheral. For instance, if you have lost dopamine to this area, you get the slow, 
rigid, masking, hypokinetic tremor in Parkinson’s disease. If you get too much dopamine 
to the putamen your arms will fling as in ballismus or chorea.  
 
The caudate, instead of getting dopamine from the substantia nigra in the ventral 
mesencephalon, gets dopamine from the ventral tegmentum, AKA "mesolimbic area". 
This area is turned-on by basic emotions. So, when dopamine from this area goes up, 
your caudate will fire and create motion not to the limbs like the putamen, but rather the 
face and muscles related to emotions, like eyebrows, lips, cheek muscles and so forth. 
This is why one cannot help but express facial expressions when experiencing emotions 
and trained experts, like police investigators, can tell if someone is telling the truth by 
reading their face. Your facial expressions go beyond volitional control. 
 
The nucleus accumbens is the third portion of the neostriatum. It takes all "positive and 
euphoric" projections and tells the brain via direct pathway how awesome the 
experience was. In addiction, for instance, if someone takes one ‘hit’ of meth 
amphetamines, it will alter the amount of dopamine to the nucleus accumbens for the 
rest of their life. On a healthy note, the nucleus accumbens has an important role 
in pleasure including laughter, reward, and reinforcement learning, as well 
as fear, aggression, impulsivity, addiction, and the placebo effect. Yes, one can actually 
decide that they ‘like’ something and increase dopamine stores in the nucleus 
accumbens giving us some insight into optimistic personalities! 
 
When someone has emotional, hyperkinetic disorders as in anxiety, insomnia, tics, 
OCD, ADHD or just poor behavior, the astute clinician should consider an autoimmune 
response to neostriatal tissue. Numerous research studies have proven that neostriatal 
antibodies, secondary to autoimmunity is second only to cerebellar antibodies in 
commonality. Continued firing of these limbic pathways creates neuronal highways, per 
say, and reinforces the problem.  
 
It’s an interconnection, less like a subway map than the lines on a jigsaw puzzle. Yes, 
neuronal connections are more linear and defined, but what we’ll soon see is that 
neurons also communicate in ways we never dreamed of – through the glial cells that 
we once thought of as neural glue. 
 
 
 

 



Brain Glue 
 
The brilliant physician, innovator, and professor, Rudolph Virchow was 59 years old 
when he entered politics, serving in the German Reichstag (1880–1893), while also 
directing the Pathological Institute in Berlin. He helped shape healthcare reforms 
introduced in Germany during the administration of Otto von Bismarck. His prolific 
writings, while mainly on topics of pathology, included many essays and addresses on 
social medicine and public health. 
 

 
 
Virchow’s greatest accomplishment was his observation that a ‘whole’ organism does 
not get sick—only certain cells or groups of cells. He believed (in opposition to modern 
medicine) that health came from healthy cells and changing cellular biology and 
searching for ‘cause’ was the best practice of medicine. But remember, most doctors 
believed this concept that today makes doctors like us “quacks”; this was pre-pharma 
days. In 1855, at the age of 34, he published his now famous precept “omnis cellula e 
cellula” (“every cell stems from another cell”). With this approach Virchow propelled the 
field of cellular pathology. He stated that all diseases involve changes in normal cells, 
that is, all pathology ultimately is cellular pathology.  
 
He was so openly (and verbally) opposed to Bismarck’s excessive military budget that 

the angered Bismarck challenged Virchow to a 
duel, a popular way to settle a dispute in the 
1800’s. Virchow, being entitled to choose the 
weapons, chose 2 pork sausages: a cooked 
sausage for himself and an uncooked one, loaded 
with Trichinella larvae, for Bismarck. He was my 
kind of guy; maybe I should challenge the state 
boards to the same dual! Bismarck, the Iron 

Chancellor, declined the proposition as too risky. 
 
It is Virchow who is credited to discovering the special cells in the brain that were once 
thought to simply ‘hold the neurons together’. Hence, neuroglia or glial cells (brain glue) 
were aptly named and henceforth, ill-studied as they were thought to do little but what 
their name implied. As we shall see, current research has proven that God truly doesn’t 

“Great	  spirits	  have	  always	  encountered	  
violent	  opposition	  from	  mediocre	  

minds.	  

-‐Albert	  Einstein	  



make junk and there is little waste in the natural function of cells. Glia have a multitude 
of functions and many brain problems stem from issues with glia. 
 
Glial cells functions include providing support for the brain, assisting in nervous system 
repair and maintenance, assisting in the development of the nervous system, provide 
metabolic functions for neurons, they house the immune system for the brain, provide 
the barrier from blood-borne invasion, are what make up myelin for quicker neuron 
pathways and even conduct communications across to adjoining neurons. 
 
There are several types of glial cells present in the nervous system of humans:  
 
Astrocytes are found in the brain's capillaries and form the blood-brain barrier that 
restricts what substances can enter the brain. These star-shaped glial cells provide 
physical support to neurons and clean up debris within the brain.  They also provide 
some of the chemicals needed for proper functioning and help control the chemical 
composition of fluid surrounding neurons, bathing them in nutrition  by receiving glucose 
from capillaries,  breaking the glucose down into lactate (the chemical produced during 
the first step of glucose metabolism), and then releasing the lactate into the extra 
cellular fluid surrounding the neurons.  The neurons receive the lactate from the extra 
cellular fluid and transport it to their mitochondria to use it for energy.  In this process 
astrocytes store a small amount of glycogen, which stays on reserve for times when the 
metabolic rate of neurons in the area is especially high. Remember, neurons require 
two things to stay alive: fuel and activation. Glucose, supplied by astrocytes, is the fuel! 
 
In order to provide physical support for neurons astrocytes also form matrixes that keep 
neurons in place. In addition, this matrix serves to isolate synapses. This limits the 
dispersion of transmitter substances released by terminal buttons; thus aiding in the 
smooth transmission of neural messages. Think of astrocytes as the ‘Secret Service 
agents’ of the neuron. 
 
Astrocytes are also garbage collectors, performing a process known as phagocytosis.  
Phagocytosis occurs when an astrocyte contacts a piece of neural debris with its 
processes (arm of the astrocyte) and then pushes itself against the debris eventually 
engulfing and digesting it.  
 
Finally ‘coming clean’ with acknowledging the long-term risks of traumatic brain injury in 
American football players, studies for sideline concussion diagnosis and testing for 
neurological deficits has revealed more startling news. While concussions have been 
recognized as causes for a spectrum of neurological problems, the consequences of 
sub-concussive events (repeated trauma without ever being labeled as a concussion) 
are now being revealed. We are finding that head trauma, whether severe (concussive) 
or recurrent microtraumas, disrupts the blood-brain barrier (BBB) and the accompanying 
surge of a specific protein released by the astrocytes (protein S100B) in blood may 
cause an immune response associated with production of auto-antibodies (antibodies 
created against self-tissue). 
 



These are super important findings because both patients and doctors have questioned 
my long-held hypothesis that the BBB is often the real culprit in brain-based disorders. 
Once the BBB disruption occurs, anything circulating in the blood can enter the CNS 
and become a source of inflammation. This is the CAUSE of so many problems! The 
BBB is no longer a protective moat that keeps chemicals, heavy metals, proteins, 
inflammatory cytokines from a cold or flu, and anything else that happens to be in the 
blood due to that individual’s current state.  
 
This bears summarizing: When repeated traumas occur, studies show, as stated above, 
that the astrocytes that make up the blood-brain barrier release S100B, a protein that 
can create an immune response against the astrocytes themselves. Understand the 
gravity of this. Repeated traumas and concussive events increase the likelihood of the 
patient developing an autoimmune disorder that destroys the blood-brain barrier! 
 
Other damage to the BBB occurs with every assault listed in this book (toxicities, food 
additives/flavorings, gluten, alcohol, stress, GMOs, excitotoxins, artificial sweeteners, 
chemicals, etc.) and everyone, regardless of current symptoms, should be doing things 
to heal their BBB. Obviously, the first step is to remove the insult. Also, there are 
several nutrients that are known to help heal the BBB. 
 
Acetyl-L-Carnitine (ALC) protects the blood brain barrier by preserving its integrity on a 
cellular level. Studies show that a decline in mitochondrial function contributes to the 
aging process, also carnitine concentration in tissue declines with age. By 
supplementing your Acetyl-L-Carnitine levels (100mg-1g per day) you can heal the 
problem at its source and reduce mitochondrial decay substantially. 
 
Research published in the Journal of Neuroscience suggests the chemical 
sulforaphane, which is found in broccoli and other cruciferous vegetables (cauliflower, 
cabbage, cress, bok choy, and broccoli), could help boost the condition of the blood-
brain barrier if it is damaged.  
 
Activation of the redox-sensitive transcription factor nuclear factor erythroid 2-related 
factor 2 (Nrf2) plays a pivotal role in the cellular defense against oxidative stress and 
aides in neuroprotection. Cytoprotective enzymes found in foods listed above also 
stimulate Nrf2. Curcumin, Green Tree Extract, Alpha Lipoic Acid, N-Acetyl Cysteine 
Phosphatidylcholine, Vinpocetine, Feverfew extract, Butcher's Broom extract, Ginkgo 
extract, Cayenne Pepper, Baicalin (from skullcap root extract), Resveratrol, some of the 
Medicinal Mushrooms, and Coenzyme Q10 are also beneficial. 
 
Microglia are extremely small glial cells that remove cellular waste and protect against 
microorganisms.  Traditionally, microglia are thought to be sedentary in the healthy 
brain and activate only during episodes of brain injury or disease (such Alzheimer’s 
disease, Multiple Sclerosis and epilepsy), where they play both neuro-protective and 
neuro-degenerative roles. That thought has changed with recent studies showing that 
even when quiescent, microglia are highly dynamic and their processes are constantly 
surveying brain tissue for signs of neural damage. If astrocytes are the Secret Service, 



microglia are the CIA/FBI. 
 
A role for microglia in normal brain processes, such as plasticity (brain molding) has 
now been described. Recent data indicate that microglia are able to sculpt developing 
neural circuits by engulfing synapses and contributing to synaptic pruning. They are 
resident macrophages (immune system killer cells) of the central nervous system that 
display high functional similarities to other tissue macrophages that help create and 
maintain an intact tissue homeostasis to support the neuronal cells, which are very 
sensitive even to minor changes in their environment. 
 
Microglial cells are the dominant antigen presenting cells in the brain which means they 
are mainly responsible for keeping infections out of your cranium. Upon attack, they are 
highly up-regulated and are essential for interacting with T lymphocytes to kill 
pathogens. This up-regulation is a blessing when the immune system is able to kill an 
invader but is also a curse if the pathogen is unable to be located leading to an 
autoimmune disorder such as Multiple Sclerosis. See the section on autoimmune 
disease later in this book or my book, “Help, My Body is Killing Me…” available on 
Amazon or as a free download to our website www.connersclinic.com. 
 
In the case of microglial cells attacking self-tissue in Multiple Sclerosis, they 
phagocytose (eat away at) myelin (the protective covering of the neurons), degrade it 
and present peptides of the myelin proteins as antigens to the Th1 macrophages. By 
releasing cytokines such as CCl2 and Th17, microglial cells are important for recruiting 
leucocytes into the central nervous system. Microglia interact with infiltrating T 
lymphocytes and mediate the immune response in the brain. They have the capacity to 
stimulate proliferation of both TH1 and TH2 responses and therefore are active in all 
autoimmune brain disorders like Chronic Lyme, MS, ALS, etc. 
 
Calming microglial and therefore calming immune up-regulation is essential in 
controlling all inflammatory processes in the brain! 
 
Oligodendrocytes produce the myelin sheath, the insulating material that surrounds 
nerve fibers (axons). This sheath greatly increases the speed at which electrical signals 
are transmitted, a crucial feature. Learning is greatly dependent on myelination; the very 
reason that a 4-year old can be expected to act like a 4-year old and not a 2-year old 
nor a 12-year old is because of the degree of myelination. There is no possible way a 
newborn can do things that a one year old can; they have few myelinated fibers!  
Therefore, in an autoimmune reaction as described in the above paragraph, microglia 
are partially responsible for destroying oligodendrocytes. 
 
All white matter tracts contain oligodendrocytes to form myelin but oligodendrocytes are 
also found in gray matter. These ‘satellite’ oligodendrocytes have so far unknown 
functions possibly serving to regulate ionic homeostasis similarly to astrocytes.  
 
Schwann cells are last type of glial cell and are the cellular counterparts to 
oligodendrocytes in the peripheral nervous system (outside of the brain and spinal 



cord), forming the myelin sheath there. 
 
We will discus more of this in the next section and “help put it all together”. 
	  

	  
Remarks	  

Regardless	  of	  what	  you	  choose	  about	  healthcare,	  I	  pray	  that	  you	  make	  wise,	  rational	  decisions	  based	  
on	  facts	  (though	  often	  hidden)	  and	  not	  fear.	  	  You	  need	  to	  take	  responsibility	  and	  not	  hand	  it	  over	  to	  
any	  practitioner,	  conventional	  or	  alternative.	  Get	  advice	  from	  many,	  weigh	  it	  all	  against	  their	  biases,	  

and	  pray	  for	  peace	  about	  your	  decisions.	  

Kevin	  Conners,	  Pastoral	  Medical	  Association,	  Fellowship	  in	  Integrative	  Cancer	  Therapy	  and	  Fellowship	  
in	  Anti-‐Aging,	  Regenerative	  and	  Functional	  Medicine,	  both	  through	  the	  American	  Academy	  of	  Anti-‐

Aging	  Medicine.	  

	  

CONTACT	  US:	  
Conners	  Clinic,	  651.739.1248	  

www.ConnersClinic.com	  

Disclaimer:	  

Statements	  contained	  in	  this	  book	  and	  ebook	  have	  not	  been	  evaluated	  by	  the	  Food	  and	  Drug	  
Administration.	  This	  information	  is	  not	  intended	  to	  diagnose,	  treat,	  cure	  or	  prevent	  any	  disease.	  This	  
information	  is	  not	  to	  be	  used	  as	  a	  substitute	  for	  appropriate	  medical	  care	  and	  consultation,	  nor	  should	  
any	  information	  in	  it	  be	  interpreted	  as	  prescriptive.	  Any	  person	  who	  suspects	  they	  have	  a	  medical	  

problem	  or	  disease	  should	  consult	  their	  physicians	  for	  guidance	  and	  proper	  treatment.	  The	  
information	  here	  is	  provided	  for	  educational	  or	  general	  informational	  purposes	  only,	  which	  is	  

implicitly	  not	  to	  be	  construed	  as	  medical	  advice.	  No	  claims,	  guarantees,	  warranties	  or	  assurances	  are	  
implied	  or	  promised.	  This	  book	  and	  ebook	  are	  for	  information	  only	  and	  is	  the	  opinion	  of	  the	  author	  

and	  should	  not	  replace	  the	  advice	  of	  the	  reader’s	  physician.	  

	  



You	  will	  be	  receiving	  
the	  next	  section	  in	  a	  

few	  days!	  
	  


