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Autism Spectrum Disorders

Asperger
Syndrome

Psychologically defined

ADHD PDD-NOS Autism

Communication Stereotypical ~ Social
behaviors interaction
Understanding the underlying
pathophysiologies that result in the biomedical
conditions associated with autism
o
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Today's Presentation

Will present discuss the scientific basis of
available medical treatment options for
autism, and review some of the medical
approaches for implementing them.

Neurotypical Autism

Autism is treatable

= Recent research shows that autism is treatable

= Early interventions-lead to the best outcomes

= Be aware of symptoms, and begin addressing
them as soon as possible

= Complementary approaches often provide
optimal results

There is still not a cure,
but there are many treatments
to consider




Behavioral Treatment and Normal Educational and Intellectual
Functioning in Young Autistic Children

O Ivar Lovaas
University of Calfornis, Los Angsles

Autism is a serious psychological disorder with onset in early childhood. Autistic children show
inimal emotional attachment, absent or abnormal speech, retarded 1Q, ritualistic behaviors, ag-
ion, and self-injury. The prognosisis very poor, and medical therapies have not proven

Lovaas, O.1., 1987 J Consult Clinic Psych55(1): 3-9

How do you begin to treat
autism biomedically?

= Lookfora physician or other healthcare practitioner who
considers an integrative approach to treatment
— combining mainstream medical therapies and CAM
(Complementary and Alternative Medicine) therapies

No single treatment works for every child

What works for one child may not work for another, and
a successful course of treatment often includes a
combination of approaches

Expected outcomes associated with
biomedical treatment for autism

* Improved appetite and a wider variety of foods tried
and consumed, increased nutrition

THEN

 Better socialization and initiation of communication
with family and peers;

* Increase in more normal social interactions and
social play

* Improved vocabulary and sentence structure;

* Improved cognitive function

* Improved higher order functions

Biomedical treatment option

= Step 1: STABILIZE gastrointestinal tract
= Improve diet
= Improve nutrition by using supplements, including
* antioxidants,
* essential vitamins
= Consider GFCF diet
= Resolve intestinal issues, i.e.
= dysbiosis
» increasedintestinal permeability
= Step 2: DETOXIFY & REGULATE immune system
= Complementary/alternative treatments
= supplement with Methylation/sulfation
* HBOT
* IVIG
= methyl B12
Undervood PhD

i abat CAM and view CAM = 2 ehallen
children with autism compared 10 children with other
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Golnick and Ireland, 2009 J Autism Deve Disord 39: 996-1005

The science of the body
and what can go wrong

Management of Children with
Autism Spectrum Disorders
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Expected key benefits of
biomedical treatment for autism

Improvements in immune function, resulting in
healthier children who seem to be very resistant
to coughs, colds, runny noses, ear infections
and who seem to get over viral infections
quicker than the rest of the family.
Improvements in digestive function, resulting in
more normal stool frequency and consistency;
reduction or elimination of lower abdominal pain
or discomfort; reduction or elimination of loose
stools or diarrhea.

B Children seem to thrive

The science of the body

The body is made up of specific systems,
including skeletal, circulatory, digestive, immune,
cardiovascular, and nervous

Digestive system

— Anatomy and function

— Food allergies/food intolerances
— Leaky gut/intestinal dysbiosis

— Basic biochemistry

Immune system function
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Which organs make digestive How are nutrients from foods What can go wrong with the
enzymes? absorbed? digestive system?
The lining of the small intestine: . 08 Maldigestion/MaIabsorption

is covered with microscopic

projections called villi which 2. Increased intestinal permeability
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These enzymes break down o surface area 3. Intestinal dysbiosis
proteins, carbohydrates, and " Molecules of nutrients dissolve [ : A i 4
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2. What is increased intestinal permeability?
L Maldlgesuon/MaIabsoprnon dten compared with Definition: an abnormal or unfavorable
= Maldigestion is a subjects. Low intestinal carbohydrate increase in intestinal permeability
oo e! issues casES 0F M ABSORPTION ereatic function. Seventy-five percent of the autistc childrer (27/36) had an EpitheliaigigiBiter tight” or {ERiEEREeIN
characterized by malfunctions |GV et T Bt st s i on the ability of the tight junctions to prevent
with the digestive system P o stration. Nineteen of the 21 patients with diacrhea had significantly higher water and solute movement
which cause it to work ':_"‘, 18 L e e A e, The intestinal lining is supposed to be the
improperly i.e. poor motility, " N protective barrier between the gut and the
insufficient enzyme function bloodstream
Chronic poor digestion can TheS? 3 - hillary secrerion after seeeerin infusion SUEERSIS an upragila- If the intestinal lining becomes damaged-it is
lead to malabsorption, which e mceplorin e pancisai and Evsi Hoathes i e possible forincompletely digested proteins
results in an inability of the il ’ : vt autistie asondes. (J Paciare and/or other by-products to *leak” through the
nutrients required from diet to intestinal lining
fuel the cells and tissues of sotntestinal abnoTmafities m d They can be recognized as foreign by the
the body, and consequently ' _— immune system, and/or “leak” into bloodstream
health problems result
[P ——— oo Horvath et al, 1999 J Pediatr 135(5):559-63 [T —r—




3. Intestinal dysbiosis

= Intestinal flora (yeast and bacteria)
are a normal part of digestive track
Intestinal dysbiosis occurs when
there is an  overgrowth/imbalance
of intestinal flora(s)
Dysbiosis results from
~ Increased use of antibiotics,

steroids, etc

Diets hig
Stress

Immune system dysregulation

Figure 1 Bacterta geners and thie nfuenc an the host
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i. Constipation/ ii. Diarrhea

= Constipation-having a bowel
movement fewer than three times
per week

— Stools are usually hard, dry, small in
size, and difficult to eliminate.

— Can be painful to have a bowel

movement and oSLion

— often experience straining, bloating, and
the sensation of a full bowel

Diarrhea-frequent loose or liquid
bowel movements (often associated
with infection, allergy and food
intolerances)
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iii. Enterocolitis

Enterocolitis-inflammation
[itis](due to infection or irritatio
that affects part or all of the
intestines (the small
[entero]and/or large [col]
intestines)

— Hyperplasia-general term for an 5
incl e in the number of the cells
of an organ or tissue causing it to
inci in size
Endoscopy-looking inside, the
human body for medical reasons,
by inserting a small scope in the
body
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Gastrointestinal flora and gastrointestinal status in children with autism --
i 0 ical children and lation with autism severity

BMC Gastroenterology 2011, 11:22  oi10.1186/1471-230X-11-22

James B Adams (Jim Adams@asu.edu)
Leah J Johansen (johanse@asu.edu)

sociated with increased probiotic se. and probably partly due to cither lower

ion (less sacchrolytic fermentation by beneficial bacteria and/or lower intake of
soluble fiber) and/or greater absorption into the body (due to longer transit time and/or
increased gut permeability).

Inderw0od PhD. Adams etal., 2010 BMC Gastroenterology 11:22
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T, T Afzal et al., 2003 Pediatrics 112(4):939-42

Autistic disorder and gastrointestinal disease
Karoly Horvath, MD, PhD.* and Jay A. Perman, MD*

Tabl 1. Comparison of

‘symptoms In 112 childron with AD and their siblings.

Dorlea

Autistic disorder is a pervasiva developmental disorder
manifested in the first @ years of fe by dysfunction in sacial
interaction and communication. Many efforts have been made
to explore the biologic basis of this disorder, but the etiology
remains unknown. Recent publications descrioing upper
gastrointestinal abnormaities and ileocolits have focused
aftontion on gastrointestinal function and morphology in these
childron. High prevalence of histologic abnormaifies in the
esaphagus, stomach, smal inostine and colon, and
dysfunction of iver conjugation capaiy and intestinal

Horvath et al., 2002 Curr Opin Pediatr 14(5):583-7

Potential intestinal dysbiosis or “yeast”

symptoms

Diarrhea

Bloating and gas

Abdominal pain and cramping
Fatigue

Insomnia

Lethargy

Sensory disturbances
Chemical sensitivities

indervoodPhD

If a child suffers from Gl distress, like

constipation, diarrhea

— Cramping, bloating causes distraction
— Posturing to relieve pain

— Pain may cause distress

— Pain may lead to self-injurious behavior

Lauren W, Undenwood PhD
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Hyperplasia lleum

Normal Terminal



Behaviors that can be associated
with gastrointestinal disease...

Crying :
Unexplained tantrums
Night time wakening
General irritability
Vocalizing complaints
Posturing
Irritability just prior to bowel movement "
Hyperactivity and distractibility
-

s
Self injurious behavior £ ent of Gastraliitestinal
A Consensus Report

Buie etal., 2010 Pediatrics 125: S1-S18

5 1o A recesn Sre et 0 scvanc our under
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Consequences of increased intestinal
permeability or intestinal dysbiosis-if left
untreated . . .

Physical visual cues for signs of
potential gastrointestinal distress

osturin . . .
B g - < = Nutrients and vitamins aren't absorbed
bloated belly 3 properly---vitamin deficiencies

Intestinal distress

Food allergies are created
Detoxification is compromised
Bacteria and yeast can be mobilized

Formation of antibodies you might not want:
because of immune dysregulation

toileting issues
dry cracked lips

Overview of the immune system Acquired Immunity

Immune System

Iearned

White blood cells associated
with acquired immune
system are called
lymphocytes

- TCells

- BCells

speciic
ieaniey

(nacural killer cells,
sranulocyces, macrophages)

4
4
skin, mucous membranes, enzymes,
Al bl s comlbmert proore
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Children with autism spectrum disorders (ASD) can benefit from ad-
aptation of general p for luation of
abdominal pain, chronic constipation, and gastroesophageal reflux
disease. These guidelines help health care providers determine when
gastrointestinal symptoms are selflimited and when evaluation be-
yond a thorough medical history and physical examination should be

DIATRICS

Recommendations for Evaluation and Treatment of
Gommon Gastrointestinal Problems in Children With ASDs

Buie etal., 2010 Pediatrics 125: S19-S29

3. Allergy: Immune system function

= Normal immune system function, depends upon
proper immune system responses

= The immune response is how your body
recognizes and defends itself against bacteria,
viruses, and substances that appear foreign and
harmful to the body
— Protects and defends against foreign cells
— Memory-gets smarter
— Responds appropriately
— Do no harm

Normally, there is a balance between
infection and immunity

Golayeaype
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Infuuence of immunciogical faciors
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i i

A model to illustrale the complex balance between T heiper 1 (Th1) and Th2 cells




However the balance can be
altered . . ..

Immune system
balance

shift inimmune
system
balance
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Hypersensitivity, Autoimmunity &
Inflammation

1. Hypersensitivity-an immune response that damages
the body's own tissues
1. undesirable (damaging, discomfort-producing and)
reactions produced by the normal immune system
. Autoimmunity-overactive immune responses

1. immune system fails to properly distinguish between self
and non-self, and attacks part of the body

Inflammation-one of the first responses of the
immune system to infection

— symptoms of inflammation are redness and swelling, which
are caused by increased blood flow into a tissue

5. Immune system dysregulation

= Immune system dysregulation
causes an abnormal immune
response
there is a “ shift or skewing” — lack of |8 =2 |
balance
The immune system looses the
ability to respond appropriately. . .
and when this happens, it is possible
that the body develops abnormal
responses to things it might not
normallyreact to . . .

like foods

Journal of Neuroinflammation Bioted Cercl

Research

Impact of innate immunity in a subset of children with autism
spectrum disorders: a case control stud

Harumi Jyonouchi*!, Lee Geng!, Agnes Cushing-Ruby’ and Huma Quraishi?

Mathods: This study included the ASD children described above (ASD test, N = 26) and the following
conrols: ASD controls (N = 107), non-ASD controls with FA (N = 24), non-ASD controls with chronic
FhinosinusiisiFecurTent otits media (CRYROM; N = 38), and normal controls (N = 43). We assessed

]

Jyonouchi etal., 2005 J Neuroinflammation 5:52

4. Allergy

= Allergy-is a disorder of the immune system that
is often referred to as hypersensitivity affecting
parts of the body not in direct contact with the
allergen
— Itmay involve eczema (atopic dermatitis), allergic
conjunctivitis, allergic rhinitis and asthma
— There appears to be a strong heredity component

Immune system response in the
digestive tract

o
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What can go wrong with the
immune system?

Hypersensitivity
. Autoimmunity
Inflammation
. Allergy

Immune system
dysregulation

If a child suffers from allergies

— Focus and concentration can be affected

EVALUATION OF AN ASSOCIATION BETWEEN GASTROINTESTINAL
SYMPTOMS AND CYTOKINE PRODUCTION AGAINST COMMON DIETARY
PROTEINS IN CHILDREN WITH AUTISM SPECTRUM DISORDERS
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W hat happens if the immune
system is compromised

= Immune dysregulation

— Abnormal balance and communication between
immune cells

= Chronic Inflammation

— An abnormal, persistent activation of immune cells in
the tissues

= Autoimmune reactions
— Antibodies targeting and causing injury to normal
body tissues

The immune system is closely connected to virtually every
other system of the body
Disorders in the immune system can cause disease

inderwoodPhD

Dietary changes/modifications
and treatments
in autism

COUNTERTHINK

{IF FOOD PRODUCTS WERE
HOMESTLY LP\BELED

If there are immune system
issues

— Increased infections, inflammation can
affect attention and concentration

— Allergicreactions can cause pain, irritation
and distraction

Although dlnicians typically assure that eeding problems co-cxist wilh 4 diagnosis of
fsm, oo previous research npared the zating hehavior of children with autism to f

the number_of foods i food_smoup for hoth the child and U

food refusal; food selectivty: pediatric feeding.

without Autism

Kimberly A. Schreck.' Keith Williams,” and Angela F. Smith’

Food additives and hyperactlve behawour in3- year- oldand @
d

Summary
Background We undertook a randomised, double-binded, exossover rial o ake of
e

Mo 153 3ycarald and 14 8/0carald chikren ere included n the . The chillenge drink mumnad
sodium benzoate and one of o AFCA mises (4 o1 B)

Conttoll Trials registation numaber ISRCTNZA431308). Analysis was per protocol.

P A R U G G T B R
d hehaviour. i Aforall 3
e 20[95% C10.01-0-35], p=0-014) bt st s B vervs pacbos This S w,.;w when
sesticed o Spesrab cildien who consuned move thin 85% of uie and had no missing dita 032
P=0.02).8 K offect when gh (0-12(0-02-0.23], p= 023) o
1 B(0:17 (0070251, p0-001) en analyiswasresticedt hose ciren onsuming t it 55 of diaks
with no missin daia

McCann et al., 2007 Lancet 370(9598):1560-1567

Physical signs reflecting issues
associated with the immune system

= Signs of immune System [e[SIES
—eczema
—rashes
— allergy

Lauren W, Undenwood PhD

Healthier Diet

READIT
BEFORE YOU

Are special diets important
and which one do | choose?

= Many autistic children suffer from inflammatory
response/immune system dysregulation

= Many autistic children don't/can’t digest their
foods efficiently

= diet options: GF/CF, SCD, BED, LOD,

= Pick one that works best for you and your
family

= regardless of diet choice, it is important to
ensure proper nutri

Lauren W, Undenwood PhD




GFI/CF Diet

Lauren W, Unden

Casein/casomorphin and
gluten/gliadorphin

= Casein is a protein found in milk
and products containing milk
Casomorphin (or caseomorhin)
is a peptide derived from the
milk protein casein

Gluten and gluten-like proteins
are found in wheat and other
grains

Gliadorphin (or gluteomorphin)
is a peptide derived from the
wheat protein gluten

Lauren W, Unden

Immune Response to Dietary Proteins, Gliadin and
Cerebellar Peptides in Children with Autism

A.VOJDANI* T C'BRYANE, JA. GREEN J. MCCANDLESS', KN. WOELLER, E. VOJDANT”, A.A. NOURIAN®
and E.L. COOPER"
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Lauren Vojdani et al., 2004 Nutr Neurosci 7(3):151-61

A gluten-free diet as an
intervention for autism and
associated spectrum disorders:
preliminary findings
abstract The opioid-excess hypothesis of autism suggests that aut-
ism s the consequence of the incomplete breakdown and excessive
PAULWHITELEY absorption of peptides with apioid activity (derived from foods which
JACQUI RODGERS contain gliten and casein), causing disruption to biochemical and
DAWN SAVERY neuroregulatory processes. Biochemical evidence has indicated the
PAUL SHATTO «| presence of increased levels of peptides in the urine of people with
autism, and previous behavioural studies have demonstrated a connec-
tion between the long term exclusion of gluten and casein from the diet
and improvements in the behaviour of some children with autism. The
introduction of a gluten-free diet to children with autism and associ-
ated spectrum disorders (n = 22) was monitored ove
period using a battery of parental and teacher interview/
sessions, observation reports. psychometric tests and urinary proflling.

was no significant decrease in specific urinary compounds excreted
when compared with controls and a gluten challenge group

Lauren W. Underw 0ox Whiteley at al., 1999 Autism 3(1):45-65

Diet: Gluten-free Casein-free
Diet
= Arestrictive diet that removes all food items that contain
both
gluten and casein

= The are two main theories currently present in scientific
literature that explain why some people with autism and
PDD respond positively to a GFCF diet
1. improperly broken down dietary peptides
2. immune system dysregulation

Lauren W, Unden

Treat with digestive enzymes

Enzyme activity:

is dependent upon specific cofactors and coenzymes
(vitamins and minerals

can be inhibited by toxins, fungi, oxidative stress and
malnutrition

can be optimized with proper nutrition and
elimination of toxins

Enzyme function:

= Saccharidase breaks down sugars
= Lipase breaks down fats

= Protease breaks down proteins

Lauren

Special Article

Celiac Disease Presenting as Autism

Stephen J. Genuis, MD, FRCSC, DABOG, DABEM, FAAEM, and
Thomas P. Bouchard. BSc

esultng from undiagnased gl
and consequent malabsorption. A case s presented of a 5-year.
old boy disgnosed with severe autism at 3 specialty clinic for

Keywords:  autism; autstic spectrum disorder; gluten sensi
tiviyscelin discase; nutrition; makibsorption

T Genuis and Bouchard 2010 J Child Neurol 25(1): 114-119

1. Improperly broken down
dietary peptides

Some people with ASD cannot

properly digest gluten and casein,
which break down into substances

that act like opiates in their bodies |

Improperly broken-down foods can
have an affect upon behavior

@ sepices
P& tracpessces
2,

According to this theory, these ' el
"drug-like" substance alters the =

person's behavior, perceptions,

and responses to his environment

Lauren W, Unden

Beneficial Effects of Enzyme-based Therapy for
Autism Spectrum Disorders
by Mark A. Bruduak PhD, ND,* Bernard Rimland PhD, Roy E. Kerry MDY, Margaret Dailey CRN;
Robert Taylor MD, Brucé Stayton MD *, Frank Waickman MD, Michael Waickman MD, Jon Pangboen, PD
Tiene Buchholz RN'"

table for further analysis. Res
novel enzyme formula, ENZY
beneficially and safely affected all 13 of

were noted up to 90%, depending on the
parameter measured, of the respondents
who completed the entire course of
therapy. Statistical analysis revealed that.

oven assuming an extremely high
baseline, twelve of the thirteen
parameters were significant improve.




2. Immune system dysregulation

Immune system loses its ability to
respond properly

Body develops abnormal responses to
things it might not normally react to

An abnormal immune response can
resultin

= Allergy
Inflammation
Hypersensitivity
Autoimmunity

Underwood PhD

Food allergy vs. Food intolerance

= Food allergies
= Animmune system response . . . to foods
= Body mistakes a protein in food as harmful, and
creates a defense against it (antibody)

= Food intolerances
= Digestive system response to foods
= Notan immune system response
= Something in food irritates digestive system or person
is unable to breakdown/digest food

Lauren W, Undenwood PhD

Symptoms associated with
abdominal pain...

Crying

Unexplained tantrums

Night time wakening

General irritability

Vocalizing complaints

Posturing

Irritability just prior to bowel movement
Hyperactivity and distractibility

Self injurious behavior

Lauren W, Undenwood PhD

Immunological response to
dysregulated immune system
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Food aliersy and infantile autism

The etiopathogencsis of infantile wtism s s(ill unkuown,
Recently some authors have suggested that food peplides
mighi be able to determine toxke effects at the level of the
central nervous system by interacting with neurotransmit-
ters. In rm  worsening of neurological symptoms has been
reported in autistic patients afier the consumption of milk

We also fooked for Immunologicat signs of food aliergy in
auitic patents on 4 ree chaice die. e mticd a marked

o the beh af patients after a
period of 8 sechs on an dmmmum dm and we found high

control group which consisted of 20 healthy children.

Kry worps: Food allergy - Autsm.

ritional Supplementation
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Original Paper
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Dy Innate Inmune in
Yolmg Children wnh Autism Spectrum Disorders:
Their i to

and Dietary Intervention

Harumi Jyonolichi  Lse Geng Agnes Ruby Barbie Zimmarman-Bier

Dopa of P, Mo ey Wi S5, NN, Nar M., USh

Conclusion: Our results revealed that there are findings
limited to Gl(+) ASD PBMCs in both the unrestricted and

Food Allergy and Autism Spectrum
Disorders: Is There a Link?

Harumi Jyonouchi, MD

Gastointestinal (GI) symptoms axc common comor-
bidis i hilrn with s spetram s
e e

Conclusions

VAo i SEIed Commensal Tors reporica i oD
children may be explained partiall by dysbiosis, which s
Sf et Glibion i o e kel associared with mdiiple environuesdal and, poseh
gencic factors. Further studics are required to unde
the ctiology of Gl symptoms observed in ASD children,

Fﬂ‘okably e et eFrictie af..q Tcould n:omme:ﬂ
For your childs prohlemx is Rifalin.
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M., Dad said hat
strange men offer me drug,
1 should just say Wo! _
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W hy nutritional supplementation?

= Nutritional deficiency
= involves a lack of one or more nutrients obtained from food
essential for normal cell and body function
= occur due to
= Mal-absorption/poor absorption in the small intestine
= Unhealthy eating, or
= Self-imposed/imposed dietary restrictions
= Poor utilization of nutrients because of genetic or
environmental factors
= Oxidative Stress
= imbalance between the production and manifestation of
reactive oxygen species and a biological system's ability to
readily detoxify the reactive intermediates or to repair the
resulting damage.

Lauren W, Undenwood PhD

Haseevention Review]

Combined vitamin B6 i in autism
spectrum disorder

Chad Nye!, Alandeo Beice?

Main resuls

T update includes  new tial (Kuiyama 2002) to brin 3). One study, which
used 2 cross-over design (Tolbert 1993) provided insufficient data wlysis. Another crosover study (Findling 1997
yielded an nces weatment and placebo grouy e BG intervention on measur

THE COCHRANE
COLLABORATION®

Nygma‘l:q‘ %zlﬂcﬂe "(ﬂ)g%cochrane Database of Systematic Review 4 Art No: CD003497

There are nutritional deficiencies
associated with disease

= Rickets-vitamin D deficiency
= Scurvy-vitamin C deficiency
= Beriberi-thiamine deficiency
= Pellagra-niacin deficiency

= Goiter-iodinedeficiency

Commonly deficient nu

= Vitamin B12

= Vitamin B6

= Folate or folic acid

= Vitamin A

= Vitamin C

= Vitamin D

m Zinc

= Magnesium

= Omega 3 fatty acids

Lauren W, Undenwood PhD
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Signs and symptoms associated with
nutritional deficiency

Neurological symptoms How can a
Memory loss child attend,
Psychosis focus, and learn?
Bruising

Confusion

Impaired learning

Growth retardation

Loss of appetite

Poor immune function

Concatpaper

ent of neurobehavioral
< in children supplemented
with magnesium-vitamin B6

1L Pervasive developmental disorder-autism

56 regimen led o an in
0.4 manol before), 1

d functioning
Vhe

Lauren W. Underwood PhD - Mousain-Bose et al, , 2006 Magnesium Research 19(1): 53-62

Oxidative Stress

= Caused by an imbalance between the production of
reactive oxygen species (ROS), like free radicals, and
a biological system's ability to readily detoxify the
reactive intermediates or easily repair the resulting
damage
Damaging byproducts can impose stress upon the
cells, and affect normal cell function, causing oxidative
stress
Oxidative stress is involved in many diseases

Can give antioxidants to counter-act effects of
oxidative stress upon the cell

Lauren W, Undenwood PhD
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Oxidative stress can affect all
systems of the body
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Lauren W, Undenwood PhD

Metabolic biomarkers of increased oxidative S(ress and impaired
methylation capacity in children with autism'2

5 Jill James, Paul Cuer Stcpan Melny, Sicanie Jenigan, Laurese Janak, David W Galor, and James A Neubrander
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Melatonin for Insomnia in Children With

Autism Spectrum Disorders
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STATEMENT OF PURPOSE
Indirct markersare consstent with greater oxidative siress
in autism. They include greater frec-radical produc
mpaired energetics and cholinergics, and higher excitt
makers. Bain and gut, both abnormal in autim,are particlar
injury
cel ipid perovides and urinary soprostanes in

004 Am J Clin Nutr 80(6):1611-1617
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Anderson et al., 2008 J Child Neurol 23: 482-485
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of autism, its environmental and genetic influences, new

Lauren W, Unden

UTISM

OVERVIEW

McGinnis, W. 2004 Altern Therap 10(6): 22-36

A happier,
healthier child is
going to be
more
responsive to
behavioral,
social and
sensory
interventions

Lauren

Nutritional supplementation to
combat oxidative stress

Vitamin E

Vitamin C

Zinc

Calcium

Selenium

Vitamin B6

its activated form,
pyridoxal-5-phosphate (P5P)
with Magnesium

Lauren

Abstract

Researchers have been placing an increased imporlance on discovering what vari-
ables contribute to better progaosis during behavioral interventions for children with
autism. This article pr fes slecp problems that may exacerhate symp-
toms of autis; thus, poss ciiveness of daytime interventions. A date-

of pareat report of leep problems of children with aut s (Y = 53). ranging from 5

Sleep prablems as possible predictars of
intensified symptoms of autisi
Kimberl . Sch

Py

Lren W Lnas Schrecket al., 2004 Res Dev Disabil 25(1):57-66

Detoxification
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What we do know now

= In 2001, the Institute of Medicine (IOM) determined that

such a relationship (between thimerosal and
neurodevelopmental disorders) is biologically plausible,
but that not enough evidence exists to support or reject
this hypothesis

Thimerosal neurotoxicity is associated with glutathione
depletion —James et al, 2005

Recent work by Dr. Mark Geier and David Geier have
shown strong epidemiological evidence for a causal

relationship between thimerosal and neurodevelopmental

disorders in children-Geier and Geier, 2007

HEALTH

i & PLACE

ELSEVIER Health Place. 2006 Jun;12(2):203-9.

Environmental mercury release. special education rates, and

“tniersy

Lauren W. Underw 0ox Palmer et al., 2006 Health Place 12(2): 203-209

The liver & detoxification

= Designed to remove toxic matter from the bloodstream
= Produces bile
= Metabolizes proteins and fats

10XINs
Cwmmm_.

‘Oudaton
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Oehologenaton

‘“"'TTJ"""’WASTE

Welive in a toxic world

ording {6 the EnvionmentallDeleselCounci, merelthan)
i .
DAl oAl B iR e me1
ehvirenment eachiyear, of which 72 million poundss are

| known carcin

W hy detoxification?

To prevent injury to the cells and ultimately cell death
Cell injury and cell death is bad

In autism, toxins may be a cause of the neurological and
immune dysfunction

Detoxification may help the cells to recover which will
enable for healing

If toxins accumulate too rapidly, without being safely
eliminated, they can cause damaging effects upon cells
and tissues of the body

Nutrients that support detoxification

Autism Spectrum Disorders in Relation to Distribution of Hazardous Air
Pollutants in the San Francisco Bay Area
Gayle C. Windham, Lixia Zhang,? Robert Guner,” Lisa A. Croen? and Judith K. Grether!

Dis Fichmond, Calfornia, USA
. Ls dole, Catforia U Gaand, Cfoms, Usa

OWECTIVE: o cxplore possibe sscitions bewen auism specrum disrders (ASD) and
e, B

HAD
Muuuu). S culed 204 e wih ASD snd 57 ol b i 199 e S
c o

e

v wows i

colvnts, viny choride. Environ Health m,m vioe Teik oo
06)

1. 13391ebp 3120 saible i gl doorg (Onlin 21 T 30

Windhamet al., 2006 EHP 114(9): 1138-1144

How does your body detoxify?

Designed to remove/eliminate toxic substances
from the body

Primary function of liver and kidney
Glutathione

Once toxins are bound fl are eliminated via
bile and urine

Can also be achieved via artificial (chelation) or
supplementary (sauna) means . . .

W hat happens if liver function is
compromised?

= If detoxification systems are overloaded,
destruction of nutrients necessary for proper
detoxification occurs
If detoxification pathways are overloaded, build
up of toxins can occur
If transsulfuration is disrupted, there is less
antioxidant production, and oxidative stress can
occur

12



If you don't detoxify, a vicious cycle
of toxic overload perpetuates

* Heavy metal exposure, environmental toxins, foreign
proteins
 Detoxification problems
* Gldistress
* Allergy
* Immune problems

Malabsorption q
Permeabilig

« Infections ¥
Nutrieat
Deficiencies
e Treat with <
« Antibiotics, steroids, ~ Chronic

1ll Health
antifungals

Methionine/Glutathione
Transsulfuration Pathway

Remethylation
- - @
THFolate
Melhylene Synthase

THFDIBte

I Melhyl
Critical to the body’s ability
to remove toxins!

@ Transsulfuration
pathway

]
Glutathione (GSH)

Association of MTHFR Gene Variants
with Autism

n Bors i
St Gtk LD 541

nasTract

Avtom s & complex_ neurodevelopment_dsorder win|

sylatontranssuaion and COMT pat
frmetiadiar

Detoxification biochemistry

= Methylation and sulfation
— Ahealthy body’s way to rid itself of toxic substances
— Methylation-transferring a methyl group

— Transsulfation-responsible for production of
glutathione-the body’s number one antioxidant

Children with autistic spectrum disorders often
need supplements to provide them with the raw
materials their bodies need to efficiently carry out
methylation and sulfation

Joumal of Nurisonal & Environmenial Medicine (2000) 10, 25-32

Sulphur Metabolism in Autism

R. H. WARING AvD L. V. KLOVRZA
School of Biosciences, University of Birmingham, Edgbasion, Birmingham
BIS 2TT, UK

Abstract
Purpose: Previous studies in autistic children have shown that they have reduced levels of
e as compared with age-natched control chlden and the ain o hs sy
was 1o see i this reflected increased urinary sulphate loss.
D Oupatentbosed e of awioc hlen and rtched conrls
Materials and methods: The children in the study were elected on the basis of icp-10
criteria and a diagnosis of autism. Use of @ behavioural questionnaire allowed ¢
with autism to be divided into 3 subsets. Urinary excreiion of suiphate, sulphite,
te and thiocyanate was measured in 232 autistic children and compared with values

Jrom 68 age-matched controls.
Resuls: duistc hildren escrted bighr levels of sulphat, suphie and thiosuphae

but reduced levels of thioe:

Lauren W, Underwood PhD
Warning and Klowza 2000 J Nutritional and Environmental Medicine 10: 25-32

If essential nutrients for biochemical pathways
and maximum metabolism are not available
for proper cell function-can affect all systems
of the body

Surviving in a hostile world
Fole of glut:

Reduced
GSH
production
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Methotrexate
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Lauren W, Underwood PhD
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Metabolic endophenotype and related genotypes are associated
with oxidative stress In children with autism
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If detoxification problems
compile .. ..

— Build-up of toxins can build up in the body,
which leads to increased oxidative stress,

— Oxidative stress affects systems of the !
body-symptoms develop—affect attention ‘ i *

— Additional health problems can develop
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If biochemical pathways

compromised

— Neurotransmission can be under or over
stimulated

Physical signs associated with
detoxification issues

Signs of detoxification issues
- sleep issues

— hyperactivity

- Lethargy

- aggression

How do you implement a
detoxification program?

Should be done under the direction of an experience physician
or other practitioner

Support the body's own detoxification system—nutrients,

— Methyl B12

— Glutathione

— DMG/TMG

~ Folic acid

Remove accessible toxins—detoxification via chelation
Monitor closely

ochemical pathways

Underwood PhD nderwoodPhD indervoodPhD

. BMC Pediatrics % b mezjhmv
= ks ypotneses

HBOT-Hyperbaric Oxygen Therapy o 45

The effects of hyperbaric oxygen therapy on ive stress,

inflammation, and symptoms in children with autism: an open-label

pilot study

Daniel A Rossignol*1, Lanier W Rossignol®, $ Jill James?, Stepan Melnyk? and

Elizabeth Mumper’ [“Apseace

e e oty

Effective way to get more oxygen into the body at
the cellular level by using pressurized air
Chan‘1 bers i o oo = ety 8y o o o ot e ‘Summary _Autism & a neurodevelopmental disorder currently affecting as many as 1 0t of 16 chiidven in the United
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Hyperbaric oxygen therapy might improve certain
pathophysiological findings in autism
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Immune globulin therapy

Immunoglobulins are
— produced by B cells and are also known as antibodies

— naturally occurring in the blood plasma serum of healthy
individuals.

Immune globulin therapy

Administration Routes of Inmune Globulin Therapy
Autism Autism

~ Intramuscular (IMIG)

— Subcutaneous (SCIG) Chronic fatigue syndrome

Off label use of IVIG

Muscular Dystrophy
— Intravenous (IVIG)

— neutralize and mark pathogens for antibody recognition
There are 5 classes of immunoglobulins/antiboides

IVIG-intravenous immune globulin
— atreatment to provide high doses of IgG

Chronic inflammatory
demyelinating polyneuropathy
(CIDP)

Inclusion body myositis
Lambert-Eaton syndrome
Lupus erythematosus

— lgG-most prevalent; found in all body fluids
— IgM- first type of antibody made in response to an infection
— IgA-produced near mucous membranes and found in secretions

— usually used as a replacement therapy
— products are derived from pooled human blood plasma.
FDA Approved Indications

Clostridium difficile colitis
Dermatomyositis and
polymyositis

Multifocal motor neuropathy
Multiple sclerosis
Myasthenia gravis

~ Primary Immune Deficienc; Graves' ophthalmopathy
— IgE-responsible for allergic reations and antibodies binding to 4 “V plalgch - P A =
antigens produce inflammatory sustances (histamine) B o T RDCTEC L
IgD- may be involved in cell differentiation; how they work is e
- O wol

l?ncleary pxelec in ! L 1 A B-Cell Chronic Lymphocytic Leukemia.
HIV Infection (pediatric)
Bone Marrow Transplantation

Underviood PhD

Neonatal alloimmune

Guillain-Barré syndrome thrombocytopenia

Kawasaki disease




W hat does immune globulin k
) : IVIG side effects
therapy have to do with autism? e s with Imnomiltn a

Direct s odula apy.
— usually well tolerated. Most adverse effects are mild and are Directions with Immunomodultory Therapy
= Some people believe that people with autistic spectrum LS =0 (o the rate SUEIEEY
disorders are susceptible to immune deficiencies and It can cause kidney failure, especially in those with a history of
that th e . d £ th kidney disease, diabetes, sepsis, plasma cell disease, or volume oot nmane therapies 08 dmgs that wey Wk
at these de 'c'?nC'es may produce some of the depletion, or in those taking medications that can cause kidney e msomnar s save been discussed. Sor ch as valproic acid
symptoms of autism damage Some spocs o s, Cor mM;"J'?QJ‘J.JTIT"G‘;
carries the risk of potentially fatal transmission of blood-borne Rk, ek o 1 ot siteend K ;':(:lﬁ",,h,,,"m:,,"fwh sl
By injecting or swallowing immune globulin, an antibody patiBHRiER, v+ hepall e neecal grade o RS iy, The Tt ipobss oo |
used by the immune system to identify and neutralize imTERSRSAR I prepared CHEERERLALYERRaEtn
! ! Y SR I immunoglobulin fractions from pooled human blood specimens.
foreign objects like bacteria and viruses, it is believed Several steps in the process are added to ensure that any live
those abnormalities can be overcome and the symptoms viruses or bacteria in the specimens are inactive — but there is
of autism reduced illelisk
There is potentially an unknown risk of contracting variant iyl @"C:?J‘l"‘:".:f
Creutzfeldt-Jakob disease (vCJD).

Michacl G, Chez* and Natalic Guido-Estrads’

ed il ected form 35
e 2008 Octobe 1 1(5: 275-283. ok 10,1002 £2.

Methyl B12-Methylcobalamin

B12 (cobalamm) is a vitamin “family” with five unique compounds

Reduced Levels of Inmunoglobulin in Children With Autism

\dapll\c and Innate Immune Responses in Autism: Correlates With Behavioral Symptoms

nale for Therapeutic Use of Intravenous Luke Heusr, Paul Ashwood, Joseph Schauer, Paula Goines, Paula Krakowiak, Irva Hertz-
Immulmglulmlm Piccoto, Robin Hansen, Lisa A Croen,533¢ N. Pessah.ar Judy Van do Water

Sudbir Gupta - Daet Samra - Sudbanshu Agraval Abstract

. . Out of the B12 family, only Methyl-B12 has the ability to activate the
A i S S R anbody levels i secenty o ebariers St methionine/homocysteine blochemlca] pamway dire
s Itisthis pathway that is responsible for the formation of
= S — homocysteine, the “crossroads” molecule that is responsible either to
LA recycle backto methionine and SAMe or create cysteine, taurine, and
) o A Bk e 050 et Nl glutathione-
el
st vttt 2 — Glutathione is the body's primary intracellular antioxidant and is
o the TD (7.72=028 magimL: P-0.001) 2ad DD childsen| ‘mg/onL: »annn res ible for many detoxification reactiol

o0 mmL 7005 e o AR s e Methyl-B12 is closely aliied with the folic acid biochemical pathway. A
(1gG: P<0.0001; IgM: r=—0.167. P=0.

precursor folic acid molecule must interact with the enzyme MTHFR
(methylenetetrahydrofolic acid) tc me 5-methyhetrahydrofolic
acid, the molecule that donates its methyl group to B12 so it can
become Methyl-B12.
it Gupta, S. et al. 2010 J Clin Immunol 30: S90-S96 Lauren W, Undewood PhD Heuer, L. et al. 2008 Autism Res 1(5): 275-283

Lauren

Efficacy of methylcobalamin and folinic acid treatment on glutathione H 1
redox status in children with autism'"® Paradlg m switch
Pilot Study of the Effect of Methyl B12 Treatment
on Behavioral and Biomarker Measures
in Children with Autism

1 James, Stepan Melnyk, George Fuchs, Tyra Reid, Stefanie Jernigan, Oleksandra Pavlis, Amanda Hubanks, and
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i Nevropsyehiary (2005) 2. 6.354-379

The abnormal metabolic proflle in children with AUTISM: A BRAIN DISORDER, OR A DISORDER THAT AFFECTS THE BRAIN

autism is consistent with the abnormal genetic Martha R. Tlerbert
profile and strengthens the hypothesis that may
predispose these children genetic
susceptibility to oxidative stress and reduced e
methylation capacity to neurological, i 4
immunological, and gastrointestinal
dysfunction that occurs with autism”
—Dr. Jill James
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St Environment
MECHANISNS E—

Boay
systems.

Lauren W. Underw ood PhD James et al., 2004 Am J Clin Nutr 80(6):1611-1617 Lauren W. Undenwood FhD Herbert, M, 2005. Clinic Neuropsych 2(6): 354-379

A new paradigm in autism

Review
How environmental and genetic factors combine to cause autism;

Wi rine ol = Autism is an environmental illness with a genetic
e Ann Fowe Chumity, Modata Wy component
= |tis a complex metabolic disease, not just a
developmental disability
= Autism is treatable, but. . .
= We must continue fighting for a cure!

“Redox/methlation hypothesis of autism”

Deth et al., 2008 Neurotoxicology 29: 190-201

“Mr. Osborne, may | be excused?
My brain is full.”

Review

Autism: an emerging
Xpert ism d_' - N
ini ‘neuroimmune disorder’ in searc
Oplnlon of therapy
e i 5
3. B onien .

peutic approaches. Methods: Mstly orgial papers (£50) o <pidemioioa;
sl pathogenect o trestent of ASOE i Medin fom 1650 5 13y 2008

Theoharides et al., 2009 Expert Opin Pharmacother 10 (13):21:

Whatyou can do now . . .

Initiate early intervention
Improve diet
Remove gluten and casein from the diet
Introduce supplements, one at a time
Stabilize intestinal dysbiosis
Consider advanced biomedical intervention,
HBOT
IVIG
methyl B12
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