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“It's	  difficult	  to	  get	  a	  man	  to	  understand	  
something	  if	  his	  salary	  depends	  on	  his	  not	  
understanding	  it."	  	  	  
	  
Upton	  Sinclair	  



A	  Frightening	  Trend*	  

*K.	  Weintraub,	  Nature	  479,	  Nov.	  3	  2011,	  22-‐24.	  
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Exponen4al	  Growth!	  
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A	  linear	  extension	  of	  the	  trend	  line	  says	  that	  1	  in	  2	  children	  

born	  in	  2032	  will	  end	  up	  on	  the	  au-sm	  spectrum.	  
	  



Last	  Year’s	  Talk	  

Video	  (no	  slides):	  
hYp://www.au-smone.org/content/au-sm-‐
explained-‐synergis-c-‐poisoning-‐aluminum-‐and-‐
glyphosate-‐stephanie-‐seneff	  
	  
Slides:	  
hYp://people.csail.mit.edu/seneff/glyphosate/
Seneff_Au-smOne_2014.pptx	  



Outline	  

•  Glyphosate	  
•  Toxic	  Food	  
•  Glyphosate	  and	  Folic	  Acid	  
•  Glyphosate,	  Oxalate	  and	  Anemia	  
•  How	  to	  Protect	  Yourself	  and	  Your	  Family	  
•  Summary	  





*Plot	  provided	  by	  Nancy	  Swanson,	  with	  permission	  
Data	  sources:	  au-sm:	  US	  Department	  of	  Educa-on;	  Glyphosate:	  US	  Department	  of	  Agriculture	  

Au4sm	  Prevalence:	  6	  year	  olds	  



Adop4on	  of	  “Roundup	  Ready”	  Crops*	  

*	  N.	  Swanson	  et	  al.,	  Journal	  of	  Organic	  Systems	  20145;9(2):	  6-‐37.	  



Is	  Glyphosate	  Toxic?	  
•  Monsanto	  has	  argued	  that	  glyphosate	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
is	  harmless	  to	  humans	  because	  our	  cells	  don’t	  have	  
the	  shikimate	  pathway,	  which	  it	  inhibits	  

•  However,	  our	  gut	  bacteria	  DO	  have	  this	  pathway	  
– We	  depend	  upon	  them	  to	  supply	  us	  with	  essen-al	  amino	  
acids	  (among	  many	  other	  things)	  

•  Other	  ingredients	  in	  Roundup	  greatly	  increase	  
glyphosate’s	  toxic	  effects	  

•  Insidious	  effects	  of	  glyphosate	  accumulate	  over	  -me	  
–  	  Most	  studies	  are	  too	  short	  to	  detect	  damage	  



Main	  Toxic	  Effects	  of	  Glyphosate*	  
•  Kills	  beneficial	  gut	  bacteria	  and	  allows	  pathogens	  
to	  overgrow	  

•  Interferes	  with	  func-on	  of	  cytochrome	  P450	  
(CYP)	  enzymes	  

•  Chelates	  important	  minerals	  (iron,	  cobalt,	  
manganese,	  etc.)	  

•  Interferes	  with	  synthesis	  of	  aroma-c	  amino	  acids	  
and	  methionine	  
–  Leads	  to	  shortages	  in	  cri-cal	  neurotransmiYers	  

•  Disrupts	  sulfate	  synthesis	  and	  sulfate	  transport	  

*Samsel	  and	  Seneff,	  Entropy	  2013,	  15,	  1416-‐1463	  
	  



The	  Enhancing	  Effect	  of	  Adjuvants*	  

“Adjuvants	  in	  pes-cides	  are	  generally	  declared	  
as	  inerts,	  and	  for	  this	  reason	  they	  are	  not	  tested	  
in	  long-‐term	  regulatory	  experiments.	  It	  is	  thus	  
very	  surprising	  that	  they	  amplify	  up	  to	  1000	  
7mes	  the	  toxicity	  of	  their	  APs	  [Ac-ve	  Principles]	  
in	  100%	  of	  the	  cases	  where	  they	  are	  indicated	  to	  
be	  present	  by	  the	  manufacturer.”	  	  

*R.	  Mesnage	  et	  al.BioMed	  Research	  Interna-onal	  2014;	  Ar-cle	  ID:179691.	  



Some	  Biomarkers	  for	  Au4sm	  

•  Disrupted	  gut	  bacteria;	  inflammatory	  bowel	  
•  Low	  serum	  sulfate	  
•  Methionine	  deficiency	  
•  Serotonin	  and	  melatonin	  deficiency	  
•  Defec-ve	  aromatase	  
•  Excess	  serum	  oxalate	  
•  Urinary	  p-‐cresol	  
•  Mitochondrial	  disorder	  
•  Glutamate	  toxicity	  in	  the	  brain	  
	  



Some	  Biomarkers	  for	  Au4sm	  

•  Disrupted	  gut	  bacteria;	  inflammatory	  bowel	  
•  Low	  serum	  sulfate	  
•  Methionine	  deficiency	  
•  Serotonin	  and	  melatonin	  deficiency	  
•  Defec-ve	  aromatase	  
•  Zinc	  and	  iron	  deficiency	  
•  Urinary	  p-‐cresol	  
•  Mitochondrial	  disorder	  
•  Glutamate	  toxicity	  in	  the	  brain	  

	  
These	  can	  all	  be	  explained	  as	  poten-al	  	  	  	  	  	  	  	  	  

effects	  of	  glyphosate	  on	  biological	  systems	  
	  



Paper	  on	  Glyphosate	  and	  Manganese	  
Published	  March	  24,	  2015	  	  



Manganese	  and	  Au4sm*	  
•  Glyphosate	  chelates	  manganese	  
•  Manganese	  disrup-on	  leads	  to:	  
– Disrupted	  gut	  bacteria	  à	  anxiety	  
–  Impaired	  dopamine	  synthesis	  à	  thyroid	  disease	  
– Glutamate	  and	  ammonium	  toxicity	  in	  the	  brain	  
– Mitochondrial	  damage	  
–  Impaired	  bone	  development	  and	  osteoporosis	  
–  Impaired	  development	  of	  perineuronal	  nets	  

•  Many	  of	  these	  pathologies	  are	  associated	  
with	  au-sm	  
	   *A	  Samsel	  and	  S	  Seneff,	  Surg.	  Neurol.	  Int.	  2015;6:45.	  	  



It’s	  not	  just	  deficiency!	  

Vagus	  Nerve	  

Too	  much	  manganese	  
in	  the	  brain	  stem	  

Too	  liYle	  manganese	  
in	  the	  cortex	  

Bile	  acids	  



Balancing	  the	  Scales	  

Au-sm	  

Alzheimer’s	  

ADHD	  

Parkinson’s	  

iron	  
manganese	   iron	  

manganese	  

Glyphosate	  disrupts	  the	  body’s	  ability	  to	  
distribute	  the	  minerals	  safely:	  Everybody	  walks	  
a	  -ght	  rope	  between	  deficiency	  and	  toxicity	  



Glyphosate	  and	  Vaccines*,**	  

•  Vaccines	  containing	  glutamate	  (MMR)	  and	  
aluminum	  (Hep-‐B,	  DTaP)	  have	  been	  linked	  to	  
au-sm	  

•  Glyphosate	  enhances	  transfer	  of	  aluminum	  
across	  the	  blood	  brain	  barrier	  and	  enhances	  
uptake	  of	  aluminum	  into	  cells	  

•  Glyphosate	  prevents	  detoxifica-on	  of	  
glutamate	  due	  to	  manganese	  deficiency	  

*A	  Samsel	  and	  S	  Seneff,	  Surgical	  Neurology	  Interna-onal	  2015,	  6:45.	  
**S	  Seneff	  et	  al.,	  Agricultural	  Sciences	  Jan.	  12,	  2015,	  6,	  42-‐70.	  
	  
	  



Varivax	  and	  Hepa44s	  A	  Vaccines:	  
Linked	  to	  Au4sm*	  

Contains	  Glutamate	  

Contains	  Aluminum	  
*TA	  Deisher	  et	  al.,	  
Journal	  of	  Public	  Health	  
and	  Epidemiology	  	  6(9),	  
271-‐284,	  2014.	  
	  



Recapitula4on	  
•  Monsanto	  claims	  glyphosate	  is	  nontoxic	  to	  humans,	  but	  
this	  is	  not	  true	  
–  Gut	  microbes	  are	  damaged	  by	  shikimate	  pathway	  disrup-on	  
–  Adjuvants	  increase	  toxicity	  to	  plants	  but	  glyphosate	  is	  usually	  
studied	  in	  isola-on	  

•  Many	  features	  of	  au-sm	  can	  be	  explained	  by	  glyphosate's	  
known	  effects	  

•  Impaired	  mineral	  management	  is	  key	  
–  Disrupted	  manganese	  and	  iron	  homeostasis	  	  
–  Aluminum	  and	  glutamate	  toxicity	  
–  These	  effects	  can	  explain	  increased	  frequency	  of	  severe	  
adverse	  reac-ons	  to	  vaccines	  





Health	  Care	  Costs:	  US	  



Toxic	  Food!!	  



Poison	  Spring	  
•  Author	  E.G.	  Vallianatos	  worked	  for	  
the	  US	  EPA	  for	  25	  years.	  

•  Corrup-on	  and	  misuse	  of	  science	  
and	  public	  trust	  has	  turned	  EPA	  into	  
a	  "polluters'	  protec-on	  agency."	  

•  Repeatedly	  endorsed	  deadly	  
chemicals,	  oven	  against	  the	  advice	  
of	  their	  own	  scien-sts.	  

•  Botched	  field	  inves-ga-ons.	  
•  Turned	  a	  blind	  eye	  to	  toxic	  disasters.	  



Soy	  Protein	  Products*	  

•  Heavily	  used	  in	  processed	  foods	  
for	  emulsifica-on,	  water	  and	  fat	  
absorp-on,	  aera-on	  and	  
increasing	  protein	  content	  
–  Derived	  from	  "white	  flakes"	  made	  
by	  defawng	  soybeans	  by	  	  	  	  	  	  
extrac-on	  

– Milled	  into	  defaYed	  flours	  that	  are	  
turned	  into	  soy	  protein	  isolates	  by	  
further	  chemical	  processing	  

•  These	  are	  added	  to	  infant	  soy	  
formula!	  

*	  EW	  Lusas	  and	  MN	  Riaz,	  J	  Nutr	  1995,	  125(3	  Suppl):	  573S-‐580S.	  



Soy	  Formula	  Linked	  to	  Seizures	  in	  Au4sm*	  

"There	  was	  a	  2.6-‐fold	  higher	  rate	  of	  febrile	  
seizures,	  a	  2.1-‐fold	  higher	  rate	  of	  epilepsy	  
comorbidity	  and	  a	  4-‐fold	  higher	  rate	  of	  simple	  
par7al	  seizures	  in	  the	  au7s7c	  children	  fed	  soy-‐
based	  formula"	  	  

*CJ	  Westmark,	  PLOSOne	  March	  12,	  2014,	  DOI:	  10.1371/journal.pone.0080488.	  



Protein	  Bars!	  
“Most	  soy	  protein	  ingredients	  in	  meat	  analogs	  and	  
nutri-on	  bars,	  which	  are	  listed	  on	  labels	  as	  soy	  protein	  
isolate,	  soy	  protein	  concentrate	  or	  textured	  vegetable	  
protein,	  have	  undergone	  hexane	  processing.”*	  

*hYp://www.berkeleywellness.com/healthy-‐ea-ng/food-‐safety/ar-cle/hexane-‐soy-‐food	  



Toxic	  Effects	  of	  Inhaled	  Hexane*	  
•  Low:	  Dizziness,	  headache,	  nausea,	  vomi-ng	  
•  High:	  Death	  from	  asphyxia-on	  
•  Chronic:	  Peripheral	  neuropathy,	  pain,	  weakness,	  
loss	  of	  sensa-on,	  impaired	  gait,	  muscle	  atrophy,	  
visual	  disturbances	  

•  Allowable	  amounts	  in	  food:	  
–  10	  parts	  per	  million	  in	  Europe	  
–  500	  parts	  per	  million	  in	  China	  
– No	  restric-ons	  in	  US	  

*N-‐HEXANE.	  Toxicology	  data	  network	  Hazardous	  Substances	  Data	  Bank.	  US	  
Na-onal	  Library	  of	  Medicine	  



www.greenmedinfo.com/blog/how-‐extreme-‐levels-‐roundup-‐food-‐became-‐industry-‐normal	  

*Figure	  1,	  	  T.	  Bohn	  et	  al.	  Food	  Chemistry	  153,	  15	  June	  2014,	  207-‐215.	  

5.6	  

“Another	  claim	  of	  Monsanto's	  has	  been	  that	  residue	  
levels	  of	  up	  to	  5.6	  mg/kg	  in	  GM-‐soy	  represent	  

"...extreme	  levels,	  and	  far	  higher	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
than	  those	  typically	  found"	  (Monsanto	  1999).	  

Glyphosate	  in	  GM	  Roundup	  Ready	  Soy*	  



Polysorbate	  80*	  

•  Food	  addi-ves	  (emulsifiers)	  
like	  polysorbate	  80	  induce	  
inflammatory	  gut	  in	  mice	  
–  This	  is	  due	  to	  disrup-on	  of	  the	  
gut	  microbes’	  cell	  wall	  

–  It	  leads	  to	  increased	  risk	  to	  
obesity	  and	  diabetes	  

–  Exposed	  gut	  microbes	  can	  be	  
transferred	  to	  germ-‐free	  mice	  
and	  they	  too	  get	  fat	  and	  
diabe-c	  

*hYp://www.nih.gov/researchmaYers/march2015/03162015addi-ves.htm	  



Organochlorine	  Pes4cides	  
	  &	  Obesity	  in	  Women*	  

•  Polychlorinated	  biphenyls	  (PCBs)	  and	  
organochlorine	  insec-cides	  (e.g.,	  DDT)	  are	  
xenoestrogenic	  
– Linger	  a	  long	  -me	  in	  the	  environment	  
– Accumulate	  in	  fat	  -ssue	  and	  lead	  to	  obesity	  
(especially	  in	  premenopausal	  women)	  

•  They	  depend	  on	  CYP	  enzymes	  for	  breakdown	  

*D	  Teixeira	  et	  al.,	  Journal	  of	  Clinical	  and	  Endocrinology	  &	  Metabolism	  
	  [Epub	  ahead	  of	  print,	  Apr.	  8,	  2015]	  	  



Mercury	  Levels	  can	  be	  High	  in	  Rice,	  
Fish,	  and	  High	  Fructose	  Corn	  Syrup	  

Mercury	  is	  probably	  the	  
most	  toxic	  metal	  on	  earth	  



Mercury	  and	  Desulfovibrio	  

•  Desulfovibrio	  is	  a	  gut	  microbe	  that	  reduces	  
sulfate	  to	  hydrogen	  sulfide	  gas	  
–  It	  is	  over-‐represented	  in	  associa-on	  with	  au-sm*	  

•  Desulfovibrio	  also	  reduces	  nitrate	  to	  ammonia	  
•  Desulfovibrio	  converts	  mercury	  to	  methyl	  
mercury,	  a	  much	  more	  toxic	  form**	  

*SM	  Finegold	  et	  al.,	  Anaerobe	  2012;18(2):260–262.	  
**SC	  Choi	  et	  al.,	  Appl	  Environ	  Microbiol.	  1993	  Jan;59(1):290-‐5.

	  	  



Asparatame*	  
•  Aspartame	  is	  the	  sweetener	  in	  NutraSweet,	  
Equal,	  Spoonful,	  and	  Equal-‐Measure	  
– Accounts	  for	  over	  75%	  of	  the	  adverse	  reac-ons	  to	  
food	  addi-ves	  reported	  to	  the	  FDA	  

– Asparatame	  breaks	  down	  to	  methanol	  (wood	  
alcohol)	  and	  then	  to	  formaldehyde	  (neurotoxic)	  

*hYp://ar-cles.mercola.com/sites/ar-cles/archive/2012/11/11/aspartame-‐dangers.aspx	  



Recapitula4on	  
•  The	  EPA	  is	  not	  safeguarding	  our	  health	  
•  Soy	  protein	  products	  are	  unsafe	  to	  eat	  due	  to	  both	  
hexane	  and	  glyphosate	  

•  Polysorbate	  80	  can	  cause	  disrup-on	  of	  gut	  microbes'	  
cell	  walls	  leading	  to	  obesity	  and	  diabetes	  

•  PCBs	  and	  insec-cides	  are	  estrogen	  disruptors	  and	  their	  
breakdown	  is	  inhibited	  by	  glyphosate	  

•  Mercury	  levels	  can	  be	  high	  in	  fish	  and	  rice	  
•  Aspartame	  is	  a	  dangerous	  sugar	  subs-tute,	  breaking	  
down	  to	  formaldehyde	  





A	  Bit	  of	  History	  

The	  US	  first	  considered	  adding	  folic	  acid	  supplements	  
to	  grains	  in	  1996,	  and	  introduced	  the	  mandate	  in	  1998	  

GMO	  “Roundup	  Ready”	  crops	  were	  just	  beginning	  	  	  	  	  	  	  
to	  be	  introduced	  in	  1996	  and	  had	  obtained	  	  	  

widespread	  adop-on	  by	  1998	  

Spina	  bifida	  is	  a	  very	  rare	  gene-c	  disorder	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
that	  is	  linked	  to	  folate	  deficiency	  



Adop4on	  of	  “Roundup	  Ready”	  Crops*	  

*	  N.	  Swanson	  et	  al.,	  Journal	  of	  Organic	  Systems	  20145;9(2):	  6-‐37.	  



Inverse	  Correla4on	  Between	  Neural	  
Tube	  Defects	  and	  Au4sm	  Trends*	  

*Figure	  4,	  K.	  Vasquez	  et	  al.,	  Adv	  Exp	  Med	  Biol.	  2013;775:101-‐9.	  

•  Proposed	  mechanism	  
involves	  increased	  
GABA	  receptor	  
ac-vity	  (neuronal	  
inhibi-on)	  

•  GABA	  increase	  has	  
been	  linked	  to	  au-sm	  

•  Asthma	  is	  implicated	  
as	  well	  



Folic	  Acid	  and/or	  Iron	  For4fica4on!!*	  

*B	  Handforth	  and	  S.	  Zimmerman,	  
	  Sight	  and	  Life	  27	  (1);	  70-‐75,	  	  2013	  	  
	  



Folic	  Acid	  and/or	  Iron	  For4fica4on!!*	  

*B	  Handforth	  and	  S.	  Zimmerman,	  
	  Sight	  and	  Life	  27	  (1);	  70-‐75,	  	  2013	  	  
	  

Europe	  has	  steadfastly	  refused	  to	  adopt	  	  
policy	  of	  folic	  acid	  supplementa-on!	  



Folic	  Acid	  is	  Complex	  

•  Folic	  acid	  is	  a	  synthe-c,	  oxidized	  form	  of	  folate	  
•  It	  induces	  oxida-ve	  stress	  in	  the	  liver	  
•  This	  can	  lead	  to	  folic	  acid	  build-‐up	  (unnatural)	  
in	  the	  blood	  

•  This	  interferes	  with	  nitric	  oxide	  release	  which	  
is	  important	  for	  promo-ng	  blood	  flow	  

•  Folic	  acid	  in	  the	  blood	  may	  also	  cause	  the	  
an-bodies	  to	  folate	  receptors	  in	  the	  brain	  
associated	  with	  cerebral	  folate	  deficiency	  



Genera4ng	  Methionine	  from	  
Homocysteine	  

Methionine	   Homocysteine	  
Requirements:	  
Working	  MTHFR	  enzyme	  
Cobalamin	  
Zinc	  
Vitamin	  B6	  
Methyl	  tetrahydrofolate	  

Folate	  trap:	  	  One	  or	  more	  of	  
these	  requirements	  are	  

missing;	  	  Methyl	  group	  stays	  
stuck	  on	  folate	  (inac-ve)	  

There	  is	  a	  belief	  that	  elevated	  
serum	  homocysteine	  is	  bad,	  but	  
the	  homocysteine	  is	  desperately	  

needed	  to	  produce	  sulfate	  

Homocysteine	  Methionine	  



Nitrous	  Oxide	  Inhibits	  	  
Methionine	  Synthesis	  

•  Methionine	  synthase	  is	  
inhibited	  by	  nitrous	  oxide	  

•  Excess	  serum	  ammonia	  is	  a	  
source	  of	  nitrous	  oxide	  

•  Glyphosate	  likely	  induces	  
ammonia	  synthesis	  by	  gut	  
microbes	  (disrupts	  uptake	  of	  
nitrogen	  into	  proteins)*	  

*SO	  Duke	  et	  al.,	  Plant	  Physiol	  1980;	  65:	  17-‐21.	  

Nitrogen	  

Ammonia	   Protein	  

Nitrous	  Oxide	  

Inhibi-on	  



Transsulfura4on	  Pathway*	  

*Figure	  1,	  DA	  Geier	  et	  al.,	  Neurochem	  Res	  (2009)	  34:386–393.	  	  



Transsulfura4on	  Pathway*	  

*Figure	  1,	  DA	  Geier	  et	  al.,	  Neurochem	  Res	  (2009)	  34:386–393.	  	  

Three	  very	  important	  molecules!!!	  



What’s	  the	  difference	  between	  
	  folic	  acid	  and	  folate???	  

•  Folic	  acid	  is	  a	  synthe7c	  molecule,	  and	  it’s	  
stable	  

•  Folate	  is	  typically	  methylated	  
•  Folic	  acid	  is	  missing	  four	  hydrogen	  ions	  –	  	  	  	  
THIS	  IS	  VERY	  IMPORTANT!!!	  

Folic	  acid	  is	  oxidized,	  and	  
	  to	  convert	  it	  to	  folate	  is	  costly	  for	  the	  body	  



A	  Problem	  with	  Folic	  Acid	  

Dihydrofolate	  Dihydrobiopterin	  

Tetrahydrobiopterin	   Tetrahydrofolate	  
HHHH	  

HH	  

HHHH	  

HH	  

+HH	   -‐HH	  

Dihydrofolate	  

Tetrahydrobiopterin	  

REDUCED	  

OXIDIZED	  

BH4	  

Excess	  folic	  acid	  drives	  biopterin	  towards	  the	  
	  reduced	  form,	  which	  is	  not	  good!	  	  



A	  Problem	  with	  Folic	  Acid	  

Dihydrofolate	  Dihydrobiopterin	  

Tetrahydrobiopterin	   Tetrahydrofolate	  
HHHH	  

HH	  

HHHH	  

HH	  

+HH	   -‐HH	  

Dihydrofolate	  

Tetrahydrobiopterin	  

REDUCED	  

OXIDIZED	  

BH4	  

Low	  BH4	  in	  the	  cerebrospinal	  fluid	  is	  linked	  to	  au-sm*	  	  

*RE	  Frye	  et	  al.,	  Neurotherapeu-cs.	  2010	  July	  ;	  7(3):	  241–249.	  	  



A	  Problem	  with	  Folic	  Acid	  

Dihydrofolate	  Dihydrobiopterin	  

Tetrahydrobiopterin	   Tetrahydrofolate	  
HHHH	  

HH	  

HHHH	  

HH	  

+HH	   -‐HH	  

Dihydrofolate	  

Tetrahydrobiopterin	  

REDUCED	  

OXIDIZED	  

BH4	  

BH4	  is	  essen-al	  for	  nitric	  oxide	  release,	  which	  
promotes	  blood	  flow	  

*RE	  Frye	  et	  al.,	  Neurotherapeu-cs.	  2010	  July	  ;	  7(3):	  241–249.	  	  



“High	  folic	  acid	  consump4on	  leads	  to	  pseudo-‐MTHFR	  
deficiency,	  altered	  lipid	  metabolism,	  

	  and	  liver	  injury	  in	  mice”*	  
•  Fed	  mice	  excessive	  amounts	  
of	  folic	  acid	  

•  Reduced	  methyla-on	  
capacity	  in	  liver	  

•  CYP7A1	  level	  was	  
drama-cally	  reduced.	  	  	  	  	  	  	  
(rate	  limi-ng	  enzyme	  in	  	  	  	  	  
bile	  acid	  synthesis)	  

•  Caused	  liver	  damage	  and	  
faYy	  liver	  disease	  

*KE	  Christensen	  e	  tal.,	  Am	  J	  Clin	  Nutr	  2015;101:646–58.	  

Works	  synergis-cally	  
with	  glyphosate	  to	  
disrupt	  bile	  flow	  



“Cerebral	  folate	  deficiency	  with	  
developmental	  delay,	  au4sm,	  and	  

response	  to	  folinic	  acid”*	  
	  

Folinic	  acid	  is	  a	  form	  of	  TETRAHYDRO-‐folate	  

*	  P	  More[	  et	  al.,	  Neurology	  March	  22,	  2005	  vol.	  64	  no.	  6	  1088-‐1090	  	  



“Cerebral	  folate	  deficiency	  with	  
developmental	  delay,	  au4sm,	  and	  

response	  to	  folinic	  acid”*	  
	  

Folinic	  acid	  is	  a	  form	  of	  TETRAHYDRO-‐folate	  

*	  P	  More[	  et	  al.,	  Neurology	  March	  22,	  2005	  vol.	  64	  no.	  6	  1088-‐1090	  	  

Folate	  receptor	  an-bodies	  due	  to	  	  
excess	  folic	  acid	  in	  the	  blood???	  



Recapitula4on	  
•  The	  -ming	  of	  mandatory	  folic	  acid	  enrichment	  is	  
uncanny:	  hide	  pending	  epidemic	  in	  spina	  bifida?	  

•  Folic	  acid	  is	  synthe-c,	  and	  it	  leads	  to	  excessive	  
oxida-on	  in	  the	  liver	  and/or	  depleted	  BH4	  

•  Glyphosate	  depletes	  methionine	  
–  Folate	  converts	  homocysteine	  to	  methionine,	  
deple-ng	  sulfate	  supplies	  	  

–  This	  causes	  severe	  systemic	  sulfate	  deficiency	  
•  Folate	  receptor	  an-bodies	  in	  the	  brain	  may	  be	  an	  
aYempt	  to	  protect	  the	  brain	  from	  sulfate	  
deficiency	  





Au4sm	  Linked	  to	  Oxalate	  Crystals*	  
•  Crystals	  of	  oxalate	  
form	  kidney	  stones	  
and	  cause	  great	  
discomfort	  

•  Study	  has	  shown	  at	  
least	  3-‐fold	  higher	  
serum	  and	  urinary	  
levels	  of	  oxalate	  in	  
au-s-c	  kids**	  

*William	  Shaw,	  The	  Role	  of	  Oxalates	  in	  Au-sm	  and	  Chronic	  
Disorders	  WAPF,	  March	  26,	  2010	  

**J	  Konstantynowicz	  et	  al.,	  European	  Journal	  of	  Paediatric	  Neurology	  16(5),	  2012,	  485-‐491.	  



*hYp://www.greatplainslaboratory.com/home/span/oxalates.asp	  

“Oxalate	  crystals	  in	  the	  bone	  may	  crowd	  out	  the	  bone	  	  	  	  	  
marrow	  cells,	  leading	  to	  anemia	  and	  immunosuppression”*	  



*K	  Froberg	  et	  al.,	  Clin	  Toxicol	  (Phila).	  2006;44(3):315-‐8.	  

“Cerebral	  edema,	  and	  perhaps	  injury	  to	  other	  
organs,	  could	  result	  from	  oxalate	  crystal	  

deposi-on	  in	  small	  blood	  vessels	  in	  the	  brain	  	  
and	  other	  organs.”*	  



Oxalate	  Metabolism*	  

*hYp://www.greatplainslaboratory.com/home/eng/oxalates.asp	  



Glyphosate	  Metabolism*	  

*Figure	  3	  	  in	  L.	  Polligioni	  et	  al.,	  FEBS	  Journal	  278	  (2011)	  2753–2766	  



Monsanto	  Patents:	  2002-‐2010:	  
Pes4cide	  Composi4ons	  Containing	  Oxalic	  Acid	  

“[origin:	  WO02069718A2]	  Pes-cidal	  concentrate	  and	  spray	  
composi-ons	  are	  described	  which	  exhibit	  enhanced	  efficacy	  …	  
More	  par-cularly,	  the	  present	  inven-on	  relates	  to	  a	  method	  of	  
enhancing	  the	  herbicidal	  effec-veness	  of	  glyphosate	  
concentrate	  and	  tank	  mix	  formula-ons	  containing	  one	  or	  more	  
surfactants	  through	  the	  addi-on	  of	  oxalic	  acid.”	  

Monsanto	  Technology,	  	  
St.	  Louis,	  MO	  



Monsanto	  Patents:	  2002-‐2010:	  
Pes4cide	  Composi4ons	  Containing	  Oxalic	  Acid	  

“[origin:	  WO02069718A2]	  Pes-cidal	  concentrate	  and	  spray	  
composi-ons	  are	  described	  which	  exhibit	  enhanced	  efficacy	  …	  
More	  par-cularly,	  the	  present	  inven-on	  relates	  to	  a	  method	  of	  
enhancing	  the	  herbicidal	  effec-veness	  of	  glyphosate	  
concentrate	  and	  tank	  mix	  formula-ons	  containing	  one	  or	  more	  
surfactants	  through	  the	  addi-on	  of	  oxalic	  acid.”	  

Monsanto	  Technology,	  	  
St.	  Louis,	  MO	  

	  
Oxalic	  acid	  and	  oxalate	  are	  essen-ally	  	  

the	  same	  thing!	  
	  



Oxalate	  Enhances	  Glyphosate’s	  Toxicity	  	  	  
to	  Plants	  at	  Small	  Concentra4ons*	  

*Figure	  1,	  Monsanto	  Patent	  #US	  7,771,736	  B2,	  Aug.	  10,	  2010	  



	  
Hypothesis:	  flooding	  with	  oxalate	  prevents	  metabolism	  
of	  glyoxylate	  to	  oxalate.	  Glyoxylate	  is	  a	  very	  potent	  
glyca-ng	  agent,	  leading	  to	  widespread	  damage.	  

This	  also	  inhibits	  glyphosate	  breakdown	  to	  glyoxylate.	  
	  



sec.gov/Archives/edgar/data/1110783/000103570403000400/c77652exv99w2.htm	  



sec.gov/Archives/edgar/data/1110783/000103570403000400/c77652exv99w2.htm	  

	  
WEATHERMAX!!	  

	  



“In	  2004,	  this	  powerful	  new	  formula-on	  was	  
chosen	  by	  more	  western	  Canadian	  growers	  than	  
any	  other	  non-‐selec-ve	  herbicide	  on	  the	  
market.	  Grower	  sa-sfac-on	  with	  the	  
performance	  in	  the	  field	  has	  reached	  new	  
heights	  -‐	  99%	  of	  growers	  who	  used	  Roundup	  
WeatherMAX	  were	  sa-sfied	  with	  their	  
experience.”	  	  

*www.highbeam.com/doc/1P2-‐13686824.html	  
JANUARY	  3,	  2005	  	  

New	  Roundup	  Transorb'R'	  Herbicide	  Formula4on	  
to	  Hit	  Retail	  Shelves	  in	  Eastern	  Canada*	  
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Plot	  produced	  in	  collabora-on	  with	  Dr.	  Nancy	  Swanson	  from	  US	  Government	  data	  



This	  Detoxifica4on	  Scheme	  is	  
Essen4al	  in	  Red	  Blood	  Cells	  

Depends	  on	  
selenium	  

Inhibited	  by	  
glyphosate	  

Depleted	  by	  
glyphosate	  

Product	  of	  	  	  	  
shikimate	  pathway	  

Induced	  by	  excess	  
folic	  acid	  



Anemia	  is	  also	  Caused	  by	  Damage	  to	  
Red	  Blood	  Cells	  

Depends	  on	  
selenium	  

Inhibited	  by	  
glyphosate	  

Depleted	  by	  
glyphosate	  

Product	  of	  	  	  	  
shikimate	  pathway	  

G6PD	  Deficiency	  Leads	  to	  Hemolysis	  and	  Anemia	  



Anemia	  leads	  to	  low	  oxygen	  which	  induces	  chronic	  low	  
grade	  encephalopathy	  linked	  to	  au-sm	  





Oxalate,	  Iron	  and	  Au4sm	  
•  Agricultural	  workers	  exposed	  to	  glyphosate	  suffer	  
from	  high	  rate	  of	  kidney	  failure	  due	  to	  tubular	  
inters--al	  diseases*	  
–  Tubules	  depend	  on	  transferrin	  to	  supply	  iron	  
– Oxalate	  interferes	  with	  transferrin	  iron	  delivery**	  

•  Au-s-c	  children	  also	  have	  intractable	  iron	  deficiency	  
•  Child	  with	  defec-ve	  gene	  for	  transferrin	  receptor	  had	  
developmental	  delay	  and	  intractable	  seizures***	  

*C	  Jayasumana	  et	  al.,	  Int.	  J.	  Environ.	  Res.	  Public	  Health	  2014	  
**AN	  Luck	  et	  al.,	  Biochemistry.	  2013	  November	  19;	  52(46)	  

***Stockler	  et	  al.	  Orphanet	  Journal	  of	  Rare	  Diseases	  2014,	  9:141.	  



Au4s4c	  Children	  are	  Sensi4ve	  
	  to	  Iron	  Overload*	  

*A	  Chauhan	  et	  al.,	  Life	  Sciences	  2004;	  	  75:	  2539–2549	  	  

Children	  with	  au-sm	  have	  
low	  levels	  of	  transferrin,	  
which	  protects	  from	  

oxida-ve	  damage	  due	  to	  
free	  iron	  in	  the	  cells	  



Recapitula4on	  
•  Serum	  oxalate	  is	  elevated	  in	  associa-on	  with	  au-sm	  
•  Oxalate	  can	  cause	  crystals	  to	  form	  in	  -ssues	  which	  is	  
very	  damaging	  (especially	  in	  brain)	  

•  Monsanto	  has	  patents	  on	  oxalate	  as	  an	  addi-ve	  to	  
enhance	  toxicity	  to	  plants	  

•  Oxalate	  can	  work	  synergis-cally	  with	  glyphosate	  to	  
cause	  essen-al	  iron	  deficiency	  

•  Anemia	  can	  lead	  to	  low	  oxygen	  supply	  and	  
encephalopathy	  (linked	  to	  au-sm)	  

•  Oxalate	  interferes	  with	  delivery	  of	  iron	  to	  the	  -ssues,	  
and	  Impaired	  transferrin	  receptors	  are	  linked	  to	  au-sm	  





Go	  Organic!	  



Avoid	  Foods	  that	  are	  	  
Enriched	  in	  Folic	  Acid	  



Eat	  Foods	  that	  Contain	  Folate	  



Eat	  Foods	  that	  Contain	  Folate	  

These	  foods	  are	  also	  rich	  in	  
	  manganese	  and	  sulfur	  



Extracts	  from	  Common	  Plants	  Can	  
Treat	  Glyphosate	  Poisoning*	  

•  Roundup	  is	  toxic	  to	  hepa-c	  and	  
embryonic	  cells	  at	  doses	  far	  below	  those	  
used	  in	  agriculture	  and	  at	  residue	  levels	  
present	  in	  some	  GM	  food.	  

•  Extracts	  from	  common	  plants	  such	  as	  
dandelions,	  barberry,	  and	  burdock	  can	  
protect	  from	  damage,	  especially	  if	  
administered	  prior	  to	  exposure.	  

*C	  Gasnier	  et	  al.	  Journal	  of	  Occupa-onal	  Medicine	  and	  Toxicology	  2011,	  6:3	  	  
	  



Trea4ng	  Glyphosate	  Poisoning	  
	  in	  Animals	  (e.g.,	  cows)	  *	  

Bentonite	  Clay	  
Fulvic	  Acid	  

*H	  Gerlach	  et	  al.,	  J	  Environ	  Anal	  Toxicol	  2014,	  5:2	  	  

Ac-vated	  Charcoal	  

Sauerkraut	  
	  Juice	  

Ac-vated	  charcoal,	  bentonite	  clay,	  
humic	  and	  fulvic	  acids,	  and	  sauerkraut	  
juice	  have	  been	  shown	  to	  be	  effec-ve	  
in	  reducing	  urinary	  levels	  of	  
glyphosate	  and	  improving	  animal	  
health	  



	  Eat	  Foods	  High	  in	  Sulfur	  



Eat	  Foods	  Containing	  Manganese	  



Summary	  
•  Au-sm	  rates	  are	  growing	  exponen-ally,	  and	  this	  
trend	  will	  destroy	  the	  na-on	  if	  we	  stay	  the	  course	  

•  Our	  cheap	  food	  supply	  is	  making	  us	  sick	  
– Mercury,	  aspartame,	  polysorbate	  80,	  PCBs,	  
organochlorine	  pes-cides,	  hexane,	  folic	  acid,	  oxalate	  	  
and	  glyphosate!!	  are	  all	  contribu-ng	  

•  Au-sm	  and	  ADHD	  are	  in-mately	  related	  and	  may	  
differ	  just	  by	  the	  balance	  of	  manganese	  and	  iron	  in	  
a	  toxic	  environment	  

•  We	  need	  to	  return	  to	  sustainable	  organic	  
agricultural	  methods	  and	  we	  need	  to	  spend	  more	  
-me	  in	  the	  kitchen	  cooking	  whole	  foods!	  


