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What is being treated and   What is being treated and   
why it isn’t just “Autism”why it isn’t just “Autism”

•• Information is for educational purposes only.Information is for educational purposes only.
•• Information contained in presentation is not Information contained in presentation is not 

to be taken as medical advice.to be taken as medical advice.
•• All medical decisions need to be discussed All medical decisions need to be discussed 

with your personal healthcare providerwith your personal healthcare provider.

•• (I) A total of six (or more) items from (A), (B), and (C), with at least two from (A), and one (I) A total of six (or more) items from (A), (B), and (C), with at least two from (A), and one 
each from (B) and (C)each from (B) and (C)

–– (A) qualitative impairment in social interaction, as manifested by at least two of the (A) qualitative impairment in social interaction, as manifested by at least two of the 
following:following:

1.  Marked impairments in the use of multiple nonverbal 1.  Marked impairments in the use of multiple nonverbal behaviorsbehaviors such as eyesuch as eye--toto--eye eye 
gaze, facial expression,  body posture, and gestures to regulate social interactiongaze, facial expression,  body posture, and gestures to regulate social interaction

2.  Failure to 2.  Failure to develop peer relationshipsdevelop peer relationships appropriate to developmental levelappropriate to developmental level

3.  Lack of spontaneous seeking to 3.  Lack of spontaneous seeking to share enjoyment, interests, or achievements share enjoyment, interests, or achievements with with 
other people, (e.g., by a lack of showing, bringing, or pointing out objects of other people, (e.g., by a lack of showing, bringing, or pointing out objects of 
interest to other people) interest to other people) 

4.  Lack of 4.  Lack of social or emotional reciprocity social or emotional reciprocity ( note: in the description, it gives the ( note: in the description, it gives the 
following as examples: not actively participating in simple social play or games, following as examples: not actively participating in simple social play or games, 
preferring solitary activities, or involving others in activities only as tools or preferring solitary activities, or involving others in activities only as tools or 
"mechanical" aids )"mechanical" aids )

–– (B) qualitative impairments in communication as manifested by at least one of the (B) qualitative impairments in communication as manifested by at least one of the 
following: following: 

1.1. Delay in, or total lack of, the Delay in, or total lack of, the development of spoken language development of spoken language (not accompanied (not accompanied 
by an attempt to compensate through alternative modes of communication such as by an attempt to compensate through alternative modes of communication such as 
gesture or mime)gesture or mime)

2.2. In individuals with adequate speech, marked impairment in the ability to In individuals with adequate speech, marked impairment in the ability to initiate or initiate or 
sustain a conversation sustain a conversation with otherswith others

3.3. Stereotyped and repetitiveStereotyped and repetitive use of language or idiosyncratic languageuse of language or idiosyncratic language

4.4. Lack of varied, spontaneous makeLack of varied, spontaneous make--believe believe play or social imitative play play or social imitative play appropriate appropriate 
to developmental levelto developmental level

–– (C) restricted repetitive and stereotyped patterns of behavior, interests and activities, as (C) restricted repetitive and stereotyped patterns of behavior, interests and activities, as 
manifested by at least two of the following: manifested by at least two of the following: 

1.1. encompassing preoccupation with one or more encompassing preoccupation with one or more stereotyped and restricted stereotyped and restricted 
patternspatterns of interest that is abnormal either in intensity or focusof interest that is abnormal either in intensity or focus

2.2. apparently apparently inflexibleinflexible adherence to specific, nonfunctional routines or ritualsadherence to specific, nonfunctional routines or rituals
3.3. stereotyped and repetitive stereotyped and repetitive motor mannerisms motor mannerisms ((e.ge.g hand or finger flapping or hand or finger flapping or 

twisting, or complex wholetwisting, or complex whole--body movements)body movements)
4.4. persistent preoccupation with persistent preoccupation with parts of objectsparts of objects

•• (II) Delays or abnormal functioning in at least one of the following areas, with onset prior (II) Delays or abnormal functioning in at least one of the following areas, with onset prior 
to age 3 years:to age 3 years:
–– (A) social interaction(A) social interaction

(B) language as used in social communication(B) language as used in social communication
(C) symbolic or imaginative play(C) symbolic or imaginative play

•• (III) The disturbance is not better accounted for by (III) The disturbance is not better accounted for by Rett'sRett's Disorder or Childhood Disorder or Childhood 
Disintegrative DisorderDisintegrative Disorder

•• What is What is notnot included in the criteria:included in the criteria:
–– Gastrointestinal SymptomsGastrointestinal Symptoms

•• Food intolerances, picky eating, aversionsFood intolerances, picky eating, aversions
•• Food allergiesFood allergies
•• ConstipationConstipation
•• DiarrheaDiarrhea
•• PosteringPostering

–– Walking on toes, leaning over arms of chairs, couches, etc.Walking on toes, leaning over arms of chairs, couches, etc.

•• The VAST majority of children with Autism, however, have the The VAST majority of children with Autism, however, have the 
above symptoms.above symptoms.

•• Horvath K et al.Horvath K et al. Gastrointestinal abnormalities in children with autistic disorder.Gastrointestinal abnormalities in children with autistic disorder. J J PediatrPediatr. 1999 . 1999 
Nov;135(5):559Nov;135(5):559--63.63.

•• Horvath K, Horvath K, PermanPerman JA. Autism and gastrointestinal symptoms.JA. Autism and gastrointestinal symptoms. CurrCurr GastroenterolGastroenterol RepRep. 2002 . 2002 
Jun;4(3):251Jun;4(3):251--8.8.

•• Why then, when studies evaluate the Why then, when studies evaluate the 
effectiveness of the GF/CF diet, is the DSMeffectiveness of the GF/CF diet, is the DSM--IV IV 
criteria used as a measure?criteria used as a measure?

– Dr. Timothy Buie -Mass General Hospital
• Led a panel of experts that reviewed the current literature on GI disease and autism 

to come up with guidelines for treatment.[2]
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•• Agreement was made that there was Agreement was made that there was not enough evidencenot enough evidence to to 
formulate guidelines.formulate guidelines.
–– The focus was turned to creating consensus statements to The focus was turned to creating consensus statements to direct and direct and 

focusfocus future research and treatment.future research and treatment.
•• 23 consensus statements, which were summarized into key take away 23 consensus statements, which were summarized into key take away 

messages in the paper.  messages in the paper.  

Statement 1 (Key Statement)
Individuals with ASDs who present with gastrointestinal symptoms warrant a thorough 
evaluation, as would be undertaken for individuals without ASDs who have the same 
symptoms or signs. Evidence-based algorithms for the assessment of abdominal pain, 
constipation, chronic diarrhea, and gastroesophageal refluxdisease (GERD) should be 
developed.

1.1. Individuals with ASDs whose families Individuals with ASDs whose families 
report GI symptoms warrant a thorough report GI symptoms warrant a thorough 
GI evaluation.GI evaluation.

2.2. All of the common GI conditions All of the common GI conditions 
encountered by individuals with typical encountered by individuals with typical 
neurologic development are also present neurologic development are also present 
in individuals with ASDs.in individuals with ASDs.

3.3. The communication impairments The communication impairments 
characteristic of ASDs may lead to unusual characteristic of ASDs may lead to unusual 
presentations of GI disorders, including presentations of GI disorders, including 
sleep disturbances and problem sleep disturbances and problem 
behaviorsbehaviors..

4.4. Caregivers and healthcare professionals Caregivers and healthcare professionals 
should be alert to the presentation of should be alert to the presentation of 
atypical signsatypical signs of common GI disorders in of common GI disorders in 
patients with ASDs.patients with ASDs.

5.5. If a person with as ASD is on a If a person with as ASD is on a restricted restricted 
dietdiet, professional supervision can help to , professional supervision can help to 
identify and treat nutritional inadequacy.identify and treat nutritional inadequacy.

6.6. Integrating Integrating behavioral and behavioral and biomedicalbiomedical
approaches approaches can be advantageous in can be advantageous in 
conceptualizing the role of pain as a conceptualizing the role of pain as a 
setting event for problem behavior, setting event for problem behavior, 
facilitating diagnosis, and addressing facilitating diagnosis, and addressing 
residual pain symptoms to enhance residual pain symptoms to enhance 
quality of life.quality of life.

7.7. Genetic assays should be included as part Genetic assays should be included as part 
of the data to be collected in research of the data to be collected in research 
protocols.  At present, there are protocols.  At present, there are 
inadequate data to establish a causal role inadequate data to establish a causal role 
for intestinal permeability, immunologic for intestinal permeability, immunologic 
abnormalities, or food allergies in ASDsabnormalities, or food allergies in ASDs

•• Two out of the 23 statements dealt with the GF/CF Two out of the 23 statements dealt with the GF/CF 
diet.diet.
–– Statement 11Statement 11:  :  

•• Anecdotal reports have suggested that there may be a subgroup of individuals with Anecdotal reports have suggested that there may be a subgroup of individuals with 
ASDs who respond to dietary intervention. Additional data are needed before ASDs who respond to dietary intervention. Additional data are needed before 
pediatricians and other professionals can recommend specific dietary  pediatricians and other professionals can recommend specific dietary  
modifications.modifications.

–– Statement 12:Statement 12:
•• Available research data do not support the use of a caseinAvailable research data do not support the use of a casein--free diet, a glutenfree diet, a gluten--free free 

diet, or combined glutendiet, or combined gluten--free, caseinfree, casein--free (GFCF) diet as a primary treatment for free (GFCF) diet as a primary treatment for 
individuals with ASDs.individuals with ASDs.

Report: Special Diets Do Not Help Autism- CBS News
Study Says Digestive Problems Not More Common in Autistic 
Children; Refutes Link Between Digestion, Vaccine

Journal Says No Proof Special Diets Help 
Autistic Children- ABC News

Panel finds no evidence that restricted 
diets help autistic children, but some 
parents disagree- NY Daily News

•• To say that we prescribe the GF/CF diet for To say that we prescribe the GF/CF diet for “Autism”“Autism”
is an oversimplification of our evaluation, decision is an oversimplification of our evaluation, decision 
making, and treatment processes.making, and treatment processes.
–– Comparable to a mechanic fixing one car part over and over again Comparable to a mechanic fixing one car part over and over again 

rather than opening up the car’s hood, running needed diagnostic rather than opening up the car’s hood, running needed diagnostic 
tests, and fixing the specific problems identified.tests, and fixing the specific problems identified.

•• Balancing clinical Balancing clinical judgementjudgement and researchand research
–– EvidenceEvidence--based medicinebased medicine

•• AnectdotalAnectdotal evidenceevidence
–– Overwhelmingly positiveOverwhelmingly positive
–– 2009 ARI (Autism Research Institute) survey2009 ARI (Autism Research Institute) survey

»» 69% of patients on GF/CF diet reported significant 69% of patients on GF/CF diet reported significant 
improvementimprovement

»» Only 3% got worseOnly 3% got worse
•• ResearchResearch

–– Many theories discussed, but the majority of the results were Many theories discussed, but the majority of the results were 
mixed and/or the strength of the study was small.mixed and/or the strength of the study was small.

–– Consensus statement #12.  More studies needed with better Consensus statement #12.  More studies needed with better 
design to create more reproducible results.design to create more reproducible results.

• Increased incidence of GI symptoms in Autistic 
children

• Valicenti-McDermott M, et al. Frequency of gastrointestinal symptoms in children with autistic 
spectrum disorders and association with family history of autoimmune disease. J Dev Behav
Pediatr. 2006 Apr;27(2 Suppl):S128-36.

• Horvath K et al. Gastrointestinal abnormalities in children with autistic disorder. J Pediatr. 1999 
Nov;135(5):559-63.

• Horvath K, Perman JA. Autism and gastrointestinal symptoms. Curr Gastroenterol Rep. 2002 
Jun;4(3):251-8.

• Horvath K, Perman JA. Autistic disorder and gastrointestinal disease. Curr Opin Pediatr. 2002 
Oct;14(5):583-7.

•• Theories:Theories:
1.1. OpioidOpioid excess theory and DPPexcess theory and DPP--IV deficiencyIV deficiency
2.2. Chronic Inflammation from:Chronic Inflammation from:

•• Allergies (Allergies (IgEIgE, , IgGIgG))
•• ToxicityToxicity
•• Chronic InfectionsChronic Infections

3.3. Present Research and PracticePresent Research and Practice
•• ZonulinZonulin molecule and increased intestinal molecule and increased intestinal 

permeabilitypermeability
•• Cerebral Cerebral FolateFolate Receptor Receptor AutoantibodiesAutoantibodies

•• Origins from the 1960’s research by Curtis Origins from the 1960’s research by Curtis DuhanDuhan
–– Speculated that the low incidence of Speculated that the low incidence of schitzophreniaschitzophrenia in certain South in certain South 

Pacific Island societies was a result of diet low in wheat and milk based Pacific Island societies was a result of diet low in wheat and milk based 
foods.foods.

•• Dr. Jack Dr. Jack PanskeepPanskeep (1979)(1979)
–– Showed similar association between this type of diet and autismShowed similar association between this type of diet and autism

•• Dr. Dr. KalleKalle ReicheltReichelt (1991,2003,2009)(1991,2003,2009)
–– Autistic children had elevated levels of peptides in their urine Autistic children had elevated levels of peptides in their urine 

(including (including gliadomorphingliadomorphin and and casomorphincasomorphin) not found in urine of non) not found in urine of non--
autistic childrenautistic children

–– Both are incomplete broken down peptides from gluten and casein Both are incomplete broken down peptides from gluten and casein 
proteins.  They are very similar in structure to proteins.  They are very similar in structure to opioidopioid molecules.molecules.

–– These findings led to the These findings led to the OpioidOpioid excess theoryexcess theory
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•• Alan Friedman Alan Friedman Ph.DPh.D (2000)(2000)
–– Chemist for Johnson & JohnsonChemist for Johnson & Johnson

•• Pioneered studies into the potential role of Pioneered studies into the potential role of DipeptidylDipeptidyl Peptidase (DPPPeptidase (DPP--IV) IV) 
enzyme deficiency in autism.enzyme deficiency in autism.

•• Enzyme responsible for breaking down Enzyme responsible for breaking down casomorphinscasomorphins and and gliadomorphinsgliadomorphins
is seemingly absent in patients with autism.is seemingly absent in patients with autism.

•• Theorized that there was a genetic deletion or environmental factor that Theorized that there was a genetic deletion or environmental factor that 
was responsible for the lack of DPPwas responsible for the lack of DPP--IV.IV.

•• The gene responsible for this enzyme is distal to other suspected genes The gene responsible for this enzyme is distal to other suspected genes 
and is expressed in the kidney, small intestine, liver, and on the surface of and is expressed in the kidney, small intestine, liver, and on the surface of 
WBC (CD26) WBC (CD26) 

•• Alan Friedman Alan Friedman Ph.DPh.D (2000)(2000)
–– Also found two other muAlso found two other mu--opioidsopioids in the urine of in the urine of 

autistic childrenautistic children
•• DermorphinDermorphin & & DeltamorphinDeltamorphin IIII
• Found on the skin of poison-dart frogs in South America
• Poison theorized to be from bacteria on the skin of the 

frogs, not the skin itself.
• Same bacteria theorized to be present in the guts of 

autistic children

•• Chronic inflammation of the small intestine in Chronic inflammation of the small intestine in 
autistic patients is well documented and confirmed autistic patients is well documented and confirmed 
in the consensus report.in the consensus report.

•• The causes are debatable, but research suggests that The causes are debatable, but research suggests that 
underlying conditions may contribute, such as: underlying conditions may contribute, such as: 
–– Food allergies (Food allergies (IgEIgE, , IgGIgG))
–– Toxicity (Heavy metal, Pesticides, MSG)Toxicity (Heavy metal, Pesticides, MSG)
–– Chronic Infections (Bacterial/fungal overgrowth, viral, Chronic Infections (Bacterial/fungal overgrowth, viral, 

parasitic)parasitic)

•• ImmuneImmune--mediated reactionsmediated reactions
–– Food allergyFood allergy-- IgEIgE mediatedmediated

•• Can trigger signs and symptoms such as digestive problems, hives or Can trigger signs and symptoms such as digestive problems, hives or 
swollen airways. In some people, a food allergy can cause severe swollen airways. In some people, a food allergy can cause severe 
symptoms or even a lifesymptoms or even a life--threatening reaction known as anaphylaxisthreatening reaction known as anaphylaxis

–– Food SensitivitiesFood Sensitivities-- IgGIgG mediatedmediated
•• Associated with increased intestinal permeability allowing larger peptides Associated with increased intestinal permeability allowing larger peptides 

to pass through the intestinal epithelium.  The blood to pass through the intestinal epithelium.  The blood IgGIgG antibodies do antibodies do 
not recognize the larger peptides as nutrients and attack them as not recognize the larger peptides as nutrients and attack them as 
invaders.invaders.

•• IgEIgE vs. vs. IgGIgG
–– Symptoms of Symptoms of IgEIgE vs. vs. IgGIgG mediated food allergy/sensitivity reactionsmediated food allergy/sensitivity reactions

IgE reaction IgG reaction

Time Frame Usually Immediate Can take up to three days

Respiratory Wheezing, difficulty breathing, coughing, 
tightness of the throat

Rhinitis, Sinusitis, Asthma

Skin Hives, reddening, itching, swelling of the 
lips and/or eylids

Urticaria, eczema, atopic dermatitis, 
rashes

Neurologic Headache, Mood disorders Headache, Mood disorders, 
hyperactivity

Gastrointestinal Stomach cramps, nausea, vomiting, 
diarrhea

Stomach cramps, nausea, vomiting, 
diarrhea, constipation, colic

Musculoskeletal Muscle cramps, joint aches Muscle cramps, joint aches, weakness, 
myalgias

Adapted from the Environmental Illness Resource Website

•• ““NeurotoxicNeurotoxic Brainstem Impairment as Proposed Threshold Brainstem Impairment as Proposed Threshold 
Event in Autistic Regression” Event in Autistic Regression” McGinnis WR, Miller VM, McGinnis WR, Miller VM, AudyaAudya T and T and 
EdelsonEdelsonS. S. CRC Press CRC Press 20092009

–– Intriguing phenomenon of autistic regressionIntriguing phenomenon of autistic regression
•• Widely recognized in the ASD communityWidely recognized in the ASD community
•• Usually presents at 18Usually presents at 18--24 months24 months
•• Relatively rapid: days or weeksRelatively rapid: days or weeks
•• Earlier problems in some childrenEarlier problems in some children
•• Published incidences as high as 50%Published incidences as high as 50%

•• Features of regressionFeatures of regression
1.1. Vocalization lossVocalization loss

•• Acquired words or babbling (29%/9% Lord 2004)Acquired words or babbling (29%/9% Lord 2004)
2.2. Social function lossSocial function loss

•• At times with vocalization loss (Goldberg 2003)At times with vocalization loss (Goldberg 2003)
3.3. Gastrointestinal impairmentGastrointestinal impairment

•• (Madsen 2004; Goldberg 2004)(Madsen 2004; Goldberg 2004)
•• Radiographic Radiographic fecal loading or fecal loading or megacolonmegacolon (100%. Torrente 2002)(100%. Torrente 2002)
•• Reflux Reflux esophagitisesophagitis (69%. Horvath 1999)(69%. Horvath 1999)
•• EnterocolitisEnterocolitis (88%.  Wakefield 1998, 2002)(88%.  Wakefield 1998, 2002)

•• The CVO The CVO ((CircumventricularCircumventricular organs)organs)
–– CVO's include the CVO's include the 

•• Pineal glandPineal gland
•• Median eminenceMedian eminence
•• SubfornicalSubfornical organorgan
•• Area Area postremapostrema
•• SubcommissuralSubcommissural organorgan
•• OrganumOrganum vasculosumvasculosum of the of the 

lamina lamina terminalisterminalis. . 
•• The intermediate and neural The intermediate and neural 

lobes of the lobes of the pituitarypituitary are are 
sometimes included.sometimes included.
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•• Toxins that preferentially injure the CVOToxins that preferentially injure the CVO
1.1. Inorganic Mercury (Hg)Inorganic Mercury (Hg)
2.2. CadmiumCadmium
3.3. MSGMSG
4.4. ParaquatParaquat

•• Interesting fact: Dr. Bernard Interesting fact: Dr. Bernard RimlandRimland (founder of ARI) spoke about (founder of ARI) spoke about 
the importance of the brainstem as far back as the importance of the brainstem as far back as 

1964!1964!

•• Dorsal Dorsal VagalVagal ComplexComplex
–– Part of the CVOPart of the CVO

•• Area Area PostremaPostrema
–– So calledSo called--”Emesis center””Emesis center”
–– When blockedWhen blocked

»» consumption of waterconsumption of water
»» food aversionsfood aversions
»» craving craving carbscarbs

•• Nucleus Nucleus TractusTractus SolitariusSolitarius
–– Social BehaviorSocial Behavior
–– Mood/EmotionMood/Emotion
–– Seizure activitySeizure activity
–– PainPain

•• Dorsal Motor Dorsal Motor VagalVagal NucleusNucleus
–– PeristalsisPeristalsis
–– Esophageal sphincterEsophageal sphincter
–– SpeechSpeech
–– Heart RateHeart Rate

•• Overgrowth of pathogenic flora within the intestines Overgrowth of pathogenic flora within the intestines 
and/or invasion of pathogenic microbes from outside and/or invasion of pathogenic microbes from outside 
the bodythe body
–– BacteriaBacteria
–– YeastYeast
–– VirusesViruses
–– ParasitesParasites

•• InfectionsInfections
•• Biller JA, Katz AJ, Flores AF, Biller JA, Katz AJ, Flores AF, BuieBuie TM, TM, GorbachGorbach SL. Treatment of recurrent Clostridium SL. Treatment of recurrent Clostridium difficiledifficile

colitis with Lactobacillus GG.colitis with Lactobacillus GG. J J PediatrPediatr GastroenterolGastroenterol NutrNutr.. 1995 Aug;21(2):2241995 Aug;21(2):224--6.6.
•• BillooBilloo AG, AG, MemonMemon MA, MA, KhaskheliKhaskheli SA, et al.SA, et al. Role of Role of probioticprobiotic SaccharomycesSaccharomyces boulardiiboulardii in in 

management and prevention of diarrhea.management and prevention of diarrhea. World J World J GastroenterolGastroenterol. 2006;12:4557. 2006;12:4557--4560.4560.
•• Sandler RH, et al. ShortSandler RH, et al. Short--term benefit from oral term benefit from oral vancomycinvancomycin treatment of regressivetreatment of regressive--onset onset 

autism.autism. J Child NeurolJ Child Neurol. 2000 Jul;15(7):429.. 2000 Jul;15(7):429.
•• MacFabeMacFabe DF, Neurobiological effects of DF, Neurobiological effects of intraventricularintraventricular propionicpropionic acid in rats: possible role of acid in rats: possible role of 

short chain fatty acids on the pathogenesis and characteristics of autism spectrum disorders. short chain fatty acids on the pathogenesis and characteristics of autism spectrum disorders. 
BehavBehav Brain Res. 2007 Jan 10;176(1):149Brain Res. 2007 Jan 10;176(1):149--6969

•• FinegoldFinegold SM, SM, MolitorisMolitoris D, Song Y, et al. 2002. Gastrointestinal D, Song Y, et al. 2002. Gastrointestinal microfloramicroflora studies in latestudies in late--onset onset 
autism. autism. ClinClin Infect Infect DisDis 35(35(SupplSuppl 1):S61):S6––S16.S16.

•• Jeffery S. Meyers,Jeffery S. Meyers, Eli D. Eli D. EhrenpreisEhrenpreis andand Robert M. Craig. Small intestinal bacterial overgrowth Robert M. Craig. Small intestinal bacterial overgrowth 
syndrome syndrome Current Treatment Options in Gastroenterology, 2001,Current Treatment Options in Gastroenterology, 2001, Volume 4, Number 1, Pages 7Volume 4, Number 1, Pages 7--
1414

•• Overgrowth can be from:Overgrowth can be from:
–– Acute illnessAcute illness
–– Antibiotic useAntibiotic use
–– AllergensAllergens
–– Food poisoningFood poisoning
–– Live virus bypassing the innate immune system Live virus bypassing the innate immune system 

and causing inflammation in the epithelial mucosaand causing inflammation in the epithelial mucosa

•• Based on both the collective experience of Based on both the collective experience of 
practitioners and anecdotal evidence supplied by practitioners and anecdotal evidence supplied by 
parents indicate that the GF/CF diet is beneficial for parents indicate that the GF/CF diet is beneficial for 
the underlying conditions manifesting as “autism.”the underlying conditions manifesting as “autism.”
–– 2009 survey by Autism Research Institute reported:2009 survey by Autism Research Institute reported:

•• 69% of parents stated their child 69% of parents stated their child improvedimproved on the GF/CF dieton the GF/CF diet
•• 3% of parents stated their child 3% of parents stated their child got worse got worse on the GF/CF dieton the GF/CF diet

•• Dr. Dr. AlessioAlessio FassanoFassano
•• Director, Center for Celiac Director, Center for Celiac 

Research; Director, Mucosal Research; Director, Mucosal 
Biology Research CenterBiology Research Center

•• University of Maryland University of Maryland 
School of MedicineSchool of Medicine

-- For the past 20 years, has beenFor the past 20 years, has been
studying the effects of gluten and toxins on the studying the effects of gluten and toxins on the 
permeability of small intestine.permeability of small intestine.

The Lancet, Volume 355, Issue 9214, Pages 1518 - 1519, 29 April 2000
doi:10.1016/S0140-6736(00)02169-3 

Zonulin, a newly discovered modulator of intestinal 
permeability, and its expression in coeliac disease
Dr Alessio Fasano MD a b , Tarcisio Not MD d, Wenle Wang MD a, Sergio Uzzau MD a, Irene Berti MD a, Alberto 
Tommasini MDd, Simeon E Goldblum MD c

Gut 2001;49:159-162 doi:10.1136/gut.49.2.159
•Leading article
Intestinal zonulin: open sesame!
A. Fasano

Gut 2003;52:218-223 doi:10.1136/gut.52.2.218
•Coeliac disease

Early effects of gliadin on enterocyte
intracellular signalling involved in 
intestinal barrier function
•M G Clemente1, S De Virgiliis2, J S Kang3, R Macatagney4, M P Musu2, M 
R Di Pierro4, S Drago4, M Congia2, A Fasano4

•• Toxin isolated from Toxin isolated from VibrioVibrio CholeraeCholerae
–– Led to the discovery of a molecule, named Led to the discovery of a molecule, named zonulinzonulin, that is , that is 

involved in the permeability of intercellular tight junctions involved in the permeability of intercellular tight junctions 
of epithelial and endothelial barriers of the small intestineof epithelial and endothelial barriers of the small intestine

–– It is a “key” to the door that opens the tight junctions It is a “key” to the door that opens the tight junctions 
between cells in the intestine that keep large molecules between cells in the intestine that keep large molecules 
from entering the bloodstream.from entering the bloodstream.
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• Graph adapted from Scientific American August 2009 • Graph adapted from Fasano, 2002

•• Dr. Edward Dr. Edward QuadrosQuadros-- SUNY UniversitySUNY University
–– Authored papers with Dr. Vincent Authored papers with Dr. Vincent RamaekersRamaekers

•• Showing the presence of high affinity blocking                 Showing the presence of high affinity blocking                 
autoantibodiesautoantibodies to the passage of to the passage of folatefolate across the Bloodacross the Blood--Brain Brain 
barrierbarrier

•• Even though the serum Even though the serum folatefolate level was normal, the CSF level was level was normal, the CSF level was 
deficient, leading to cerebral deficient, leading to cerebral folatefolate deficiencydeficiency

•• Demonstrated an inverse relationship between elevation in Demonstrated an inverse relationship between elevation in 
autoantibodiesautoantibodies and decreased 5MTHF.and decreased 5MTHF.

Cerebral Folate deficiency and CNS 
Inflammatory markers in Alpers disease
Oswald Hasselmann, Nenad Blau, Vincent T. Ramaekers, Edward V. Quadros, and 
Markus Weissert

Folate Receptor Autoimmunity and Cerebral 
FolateDeficiency in Low-Functioning Autism 
with Neurological Deficits
Raemaekers V.T., Blau N., Sequiera J.M., Nassonge M.C., Quadros E.V.

•• Study Study demostrateddemostrated a correlation in increase in a correlation in increase in folatefolate
blocking blocking autoantibodiesautoantibodies and milk consumption.  and milk consumption.  
–– Two groups Two groups (24 total, 10 also (24 total, 10 also dxdx with ASD) with ASD) with Cerebral with Cerebral FolateFolate

Deficiency were split into two groupsDeficiency were split into two groups

Group A:
- Baseline Folate Autoantibody testing 
- Folinic Acid added (7 months)

- test repeated  
- MILK-FREE diet initiated

- test repeated (3-13 months)

Group B:
- Baseline Folate Autoantibody testing
- Folinic Acid added (7 months)

- test repeated
- Diet NOT CHANGED

- test repeated (12-24 months)

- Introduction of Folinic Acid (0.5-1.0mg/kg  starting dose, adjusted to 0.4-2.5mg/kg 
dependant on response to therapy and CSF concention.  Continued for 7 months 
prior to dietary intervention.

- All participants CSF 5MTHF levels improved with folinic acid supplement.

- However, the autoantibodies did not decrease.

- Significant clinical improvement  in 6 out of the 10 patients with autism also
observed, including  improvement in regard to:

• Attention
• Communication
• Less stereotypes

- This was prior to any diet change.  

After MILK-FREE diet introduced, autoantibodies retested from 3-13 months while pt. 
still on diet.

- Blocking antibodies reduced from baseline  avg. of 2.08 to 0.35 (p=0.012)
- 7 of the 12 on the diet had levels below detectable range.

- Of the Autistic patients, there was continued and even more significant 
improvement in:

- Severe ataxia- resolved
- Irritability, marked unrest- significantly improved

*Same symptoms on pts. not on milk free diet did not see significant improvements*
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–– DDr. Rossignol and Dr. Frye note that Cerebral r. Rossignol and Dr. Frye note that Cerebral FolateFolate Deficiency is one of Deficiency is one of 
the many conditions that contribute to mitochondrial dysfunction.the many conditions that contribute to mitochondrial dysfunction.

•• Research into the medical conditions associated with Research into the medical conditions associated with 
the DSMthe DSM--IV definition of autism are headed in new IV definition of autism are headed in new 
and exciting directionsand exciting directions
–– ZonulinZonulin-- Mediated Tight Junction Intestinal PermeabilityMediated Tight Junction Intestinal Permeability
–– Cerebral Cerebral FolateFolate DeficiencyDeficiency
–– FolateFolate Receptor Receptor AutoantibodiesAutoantibodies
–– Mitochondrial DysfunctionMitochondrial Dysfunction

•• These are just a few of the new conditions being These are just a few of the new conditions being 
identified showing improvement with dietary identified showing improvement with dietary 
interventionsinterventions

•• As these conditions are better understood, research As these conditions are better understood, research 
will identify biomarkers that can then be quantified will identify biomarkers that can then be quantified 
reliably. reliably. 

•• Treatments can then be initiated specifically toward Treatments can then be initiated specifically toward 
these biomarkers and followed for progress.these biomarkers and followed for progress.

•• That will, in turn, improve the characteristics That will, in turn, improve the characteristics 
associated with these conditions that are defined by associated with these conditions that are defined by 
the checklist known as the checklist known as “Autism.”“Autism.”

•• Our children deserve better then a mixture of studies Our children deserve better then a mixture of studies 
that are missing the target.that are missing the target.
–– Stop measuring one intervention for a specific component of GI Stop measuring one intervention for a specific component of GI 

pathology to improving the global behaviors of autismpathology to improving the global behaviors of autism

•• In order to hit the target, however, it must be In order to hit the target, however, it must be 
identified as such.identified as such.

AUTISM IS A MEDICAL DISORDER, NOT A AUTISM IS A MEDICAL DISORDER, NOT A 
MENTAL DISABILITYMENTAL DISABILITY


