
 

   
 
CHANGE OF DIET FOR CHILDREN WITH AUTISM SUFFERING 
FROM GI PROBLEMS 
 
 
Databases used: 
 
  File 155:MEDLINE(R) 1950-2009/Feb 20 
 
  File   5:Biosis Previews(R) 1926-2009/Feb W3 
 
  File  45:EMCare 2009/Feb W1  
 
 
Search terms: 
 
 
      S1   30315  AUTIS? 
 
      S2 1600915  GASTRO? OR GUT? OR BOWEL? OR STOMACH 
 
      S3   27807  DIGESTIVE?(2W)TRACT? 
 
      S4 1615952  S2 OR S3 
 
      S5    7948  GI?(2W)TRACT? 
 
      S6 1617208  S4 OR S5 
 
      S7     687  S1 AND S6 
 
      S8 3071817  DIET? OR NUTRI? OR FOOD? OR FEED? OR EAT? 
 
      S9     155  S7 AND S8 
 
     S10 3182325  PEDIATRIC? OR PAEDIATRIC? OR CHILD???? OR INFANT? OR 
       BAB? OR TODDLER? 
 
     S11     124  S9 AND S10 
 
     S12      90  RD  (unique items) 
 
 
Table of contents: 
 

Altered amino acid excretion in children with autism. .................................3 
[Autism and gastrointestinal disease: a different point of view] ...................4 
Intestinal involvement in autistic disorder: PRogress of research .................4 
Absence of urinary opioid peptides in children with autism..........................5 
Intestinal permeability and glucagon-like peptide-2 in children with autism: a 
controlled pilot study.............................................................................6 



Autism spectrum disorders: concurrent clinical disorders. ...........................7 
Intestinal permeability in autistic disorder ................................................8 
Autistic enterocolitis; is it a histopathological entity?..................................9 
Agitation and weight loss in an autistic boy. .............................................9 
Relationship of dietary intake to gastrointestinal symptoms in children with 
autistic spectrum disorders. ................................................................. 10 
Beneficial behavioural effects of IBD therapy and gluten/casein-free diet in an 
Italian cohort of patients with autistic enterocolitis followed over one year .. 11 
Frequency of gastrointestinal symptoms in children with autistic spectrum 
disorders and association with family history of autoimmune disease. ........ 12 
Patterns of complementary and alternative medical therapy use in children 
diagnosed with autism spectrum disorders ............................................. 13 
Changes in cellular immune reactivity to cow rectangle fs milk protein (CMP) 
following dietary intervention in children with autism apectium disorders 
(ASD) and positive gastrointestinal (GI) symptoms.................................. 14 
Diet, immunity, and autistic spectrum disorders...................................... 15 
Gastrointestinal factors in autistic disorder: a critical review. .................... 16 
Short report: Autistic gastrointestinal and eating symptoms treated with 
secretin: a subtype of autism. .............................................................. 17 
Differences between the gut microflora of children with autistic spectrum 
disorders and that of healthy children.................................................... 17 
Tight junctions, leaky intestines, and pediatric diseases. .......................... 18 
The significance of ileo-colonic lymphoid nodular hyperplasia in children with 
autistic spectrum disorder.................................................................... 18 
Evaluation of an association between gastrointestinal symptoms and cytokine 
production against common dietary proteins in children with autism spectrum 
disorders. .......................................................................................... 20 
Dysregulated innate immune responses in young children with autism 
spectrum disorders: their relationship to gastrointestinal symptoms and 
dietary intervention. ........................................................................... 20 
Parental report of eating problems and gastrointestinal symptoms in children 
with pervasive developmental disorders ................................................. 22 
Novel treatments for autistic spectrum disorders..................................... 22 
Glucosamine and plant lectins in autistic spectrum disorders: An initial report 
on six children with uncontrolled diarrhoea............................................. 23 
The Effects of the Elimination Diet on Cytokine Production Profile against 
Common Dietary Proteins (DPs) in Children with Autism Spectrum Disorders 
(ASD) ............................................................................................... 24 
Nutrition implications to medications and supplements administered to 
children with autism............................................................................ 25 
Cytokine Production Profile against Common Dietary Proteins (DPs) in 
Children with Autism Spectrum Disorders (ASD) on a regular diet: 
Relationship to Gastrointestinal (GI) Symptoms and Responses to LPS ....... 26 
Pilot study of a moderate dose multivitamin/mineral supplement for children 
with autistic spectrum disorder. ............................................................ 27 
Spontaneous mucosal lymphocyte cytokine profiles in children with autism 
and gastrointestinal symptoms: mucosal immune activation and reduced 
counter regulatory interleukin-10.......................................................... 28 
Intestinal lymphocyte populations in children with regressive autism: 
evidence for extensive mucosal immunopathology................................... 29 
Use of complementary and alternative treatments for children with autistic 
spectrum disorders is increasing. .......................................................... 30 
Constipation with acquired megarectum in children with autism. ............... 31 
Intestinal pathophysiology in autism. .................................................... 32 
Correlates of specific childhood feeding problems. ................................... 32 
Diet in autism and associated disorders. ................................................ 33 



Innate immunity associated with inflammatory responses and cytokine 
production against common dietary proteins in patients with autism spectrum 
disorder. ........................................................................................... 34 
Relation of childhood gastrointestinal disorders to autism: nested case-control 
study using data from the UK General Practice Research Database. ........... 35 
An audit of referrals of children with autistic spectrum disorder to the dietetic 
service. ............................................................................................. 35 
Review article: the concept of entero-colonic encephalopathy, autism and 
opioid receptor ligands. ....................................................................... 36 
Autism, an extreme challenge to integrative medicine. Part II: Medical 
management ..................................................................................... 37 
Measles, mumps, and rubella vaccination and bowel problems or 
developmental regression in children with autism: Population study........... 38 
Metabolic approaches to the treatment of autism spectrum disorders. ........ 39 
Sulphur metabolism in autism .............................................................. 40 
Abnormal intestinal permeability in children with autism........................... 40 
Behavioral medicine treatment of ruminative vomiting and associated weight 
loss in an adolescent with autism.......................................................... 41 
Response of intestinal mucosa to gluten challenge in autistic subjects. ....... 42 

 
  

Altered amino acid excretion in children with autism.  
 
Evans Craig; Dunstan R Hugh; Rothkirch Tony; Roberts Tim K; Reichelt Karl L ; 
Cosford Robyn; Deed Gary; Ellis Libby B; Sparkes Diane L  
School of Environmental and Life Sciences, University of Newcastle, Callaghan, 
New south Wales, Australia.  
Nutritional neuroscience ( England )   Feb 2008 ,   11 (1) p9-17 ,  ISSN: 1476-
8305--Electronic   Journal Code: 100892202  
Publishing Model Print  
Document type: Journal Article  
Languages: ENGLISH  
Main Citation Owner: NLM  
Record type: MEDLINE; Completed  
Subfile:   INDEX MEDICUS  
Autism is a complex and life-long behavioural disorder of unknown aetiology. 
Recent reports have indicated the involvement of digestive tract dysfunction and 
possible complications from inadequate nutrition. In this study, 34 autistic 
children (12 untreated and 22 receiving therapeutic treatments related to 
digestive function and nutritional uptake) and 29 control subjects (all 5-15 years 
of age) were investigated to determine whether there were any anomalies in the 
urinary excretion of amino acids, glucose, sucrose, arabinose and tartaric acid 
using GC/FID and GC/MS analysis techniques. Significantly lower relative urinary 
levels of essential amino acids were revealed for both the untreated (mean +/- 
SEM, 32.53 +/- 3.09%) and treated (31.98 +/- 2.87%) autistic children 
compared with the controls (37.87 +/- 1.50%). There were no significant 
differences in measured excretions of sugars or tartaric acid. It was concluded 
that the untreated autistic children had evidence of altered metabolic 
homeostasis.  
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[Autism and gastrointestinal disease: a different point 
of view]  
 
Autismo e patologia gastroenterica: un punto di vista inconsueto.  
La Pediatria medica e chirurgica - Medical and surgical pediatrics ( Italy )   May-
Jun 2008 ,   30 (3) p141-5 ,  ISSN: 0391-5387--Print   Journal Code: 8100625  
Publishing Model Print  
Document type: Journal Article; Review  
Languages: ITALIAN  
Main Citation Owner: NLM  
Record type: MEDLINE; Completed  
Subfile:   INDEX MEDICUS  
 ( 19 Refs.)  
Descriptors: *Autistic Disorder--complications--CO; *Autistic Disorder--therapy--
TH; *Gastrointestinal Diseases--complications--CO; *Gastrointestinal Diseases --
therapy--TH ; Abdominal Pain--etiology--ET; Autistic Disorder--diagnosis--DI; 
Autistic Disorder--diet therapy--DH; Child; Child, Preschool; Colonoscopy; 
Endoscopy, Gastrointestinal; Food Hypersensitivity--complications--CO; 
Gastroenteritis--complications--CO; Gastrointestinal Diseases--diagnosis --DI; 
Gastrointestinal Diseases--diet therapy--DH; Humans; Treatment Outcome  
Record Date Created: 20081124  
Record Date Completed: 20081219  
  

Intestinal involvement in autistic disorder: PRogress of 
research  
 
Author: Familiari Valeria; de Magistris Laura; Sapone Anna; Riegler Gabriele; 
Carteni Maria; Iardino Patrizia; Caravelli Giancarlo; Bravaccio Carmela; Frolli 
Alessandro; Militerrii Roberto; Pascotto Antonio  
Journal: Gastroenterology   134 ( 4, Suppl. 1 ): p A407 APR 2008 2008  
Conference/Meeting: Digestive Disease Week Meeting/109th Annual Meeting of 
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Document Type: Meeting; Meeting Abstract  
Record Type: Abstract  
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Abstract: We already demonstrated that IP is altered in a consistent % of autistic 
patients and their first-degree relatives. AIM of the present progress of research 
was to increase the number of investigated subjects and to correlate IP values to 
gastrointestinal (GIs) and behavioural symptoms (ADI). MATERIALS AND 
METHODS: 90 consecutive children with autism (mean age +/- SD=7,4 +/- 5,1; 
F=14, M=76) diagnosed according to the DSM-IV criteria, most of them naive and 
without any dietary restrictions; 146 of their first degree relatives (mean age +/- 
SD= 40,2 +/- 8,7; F=72, M=74); 160 normal adult subjects (mean age +/- 
SD=31,8 +/- 12,3; F=98, M= 42) and 20 normal children (mean age +/- 
SD=10,1 +/- 3,9; F=11, M=9) were recruited. The IP was evaluated by means of 



lactulose and mannitol test (LA/MA). Faecal calprotectin was performed to 
evaluate intestinal inflammation, Serum anti-trans-glutaminase (tTG) and HLA-
DQ2/8 were determined to rule out celiac disease in all subjects. GIs were 
evaluated as: constipation(C), diarrhoea (D), alternating diarrhoea/constipation 
and abdominal pain (P). RESULTS: tTG resulted normal in all autistic patients. 
HLA-DQ2/8 distribution reflected that of general population. 36,7% of autistic 
patients showed LA/MA values higher than the cut off range (0,030). 21,7% of 
first-degree relatives had LA/MA higher than normal. LA/ MA mean values 
resulted statistically different (p<0,05) among the groups: a) autistic, 0,042 +/- 
0,084; b) relatives, 0,028 +/- 0,050; c) adult 0,014 +/- 0,014 and children 
controls 0,016 +/- 0,006. GIs resulted present in 48,1% of the autistics, being: 
C=46,2%, D= 34,6%, P= 19,2%. The presence of referred GIs was independent 
on IP alteration: no correlation was found between LA/MA values and GIs 
(p=0,275). Moreover, no correlation was found between LA/MA and typical 
autistic behavioural symptoms (ADI) such as: lack of communicative skills 
(p=0,163), deficits in social interaction (p=0,88) and restricted repetitive 
behaviour ad interests (p=0,246), neither between GIs and ADI. Calprotectin 
values indicated that inflammation was present in 24,6% of autistic patients and 
in 11,7% of their relatives. As already described, we found no correlation 
between IP and faecal calprotectin values (r= 0,0177). CONCLUSION: A 
statistically significant increase of IP has been confirmed in larger groups of 
autistic patients and first degree relatives compared to controls, thus suggesting 
a genetically-determined defect of intestinal barrier function. GIs are moreover 
present in almost 1:2 autistic children, thus confirming the importance of GI tract 
involvement in autistic disorder. The still unknown genetic intestinal factor seems 
anyway independent from behavioural symptoms.  
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Absence of urinary opioid peptides in children with 
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OBJECTIVE: It has been claimed for a number of years that the urine of children 
with autism contains exogenously derived opioid peptides. This finding is said to 
reflect a disturbance in the integrity of the gut epithelium, act as a diagnostic 
marker for autism and predict treatment response to a diet excluding gluten and 
casein. The aim of the present study was to determine whether exogenous or 
endogenous peptides were present in the urine of children with autism or of 
control children. DESIGN: Case-control study SETTING: Cases were recruited 
from two tertiary referral centres specialising in autistic spectrum disorders, while 
controls were recruited from mainstream primary and secondary schools in the 
same geographical area. PARTICIPANTS: 65 boys with autism, mean age 7.4 
years (range 5-11) and 158 control boys, mean age 7.8 years (range 4.2-11). 
INVESTIGATIONS: Urine samples were examined by high pressure liquid 
chromatography (HPLC) and matrix assisted laser desorbtion ionisation-time of 
flight mass spectrometry (MALDI-TOF MS) for the presence of a number of 
putative opioid peptides. OUTCOMES: There were no significant differences 
between the HPLC urinary profiles of the children affected by autism and the 
typically developing controls. In those cases where HPLC showed peaks in the 
locations at which opioid peptides might be expected to be found, MALDI-TOF 
established that these peaks did not, in fact, represent opioid peptides. 
CONCLUSIONS: Given the lack of evidence for any opioid peptiduria in children 
with autism, opioid peptides can neither serve as a biomedical marker for autism 
nor be employed to predict or monitor response to a casein- and gluten-free diet.  
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Intestinal permeability and glucagon-like peptide-2 in 
children with autism: a controlled pilot study.  
 
Robertson Marli A; Sigalet David L; Holst Jens J; Meddings Jon B; Wood Julie; 
Sharkey Keith A  
Department of Pediatrics, University of Calgary, Calgary, AB, Canada. 
marli.robertson@calgaryhealthregion.ca  
Journal of autism and developmental disorders ( United States )   Jul 2008 ,   38 
(6) p1066-71 ,  ISSN: 0162-3257--Print   Journal Code: 7904301  
Publishing Model Print-Electronic  
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We measured small intestinal permeability using a lactulose:mannitol sugar 
permeability test in a group of children with autism, with current or previous 
gastrointestinal complaints. Secondly, we examined whether children with autism 
had an abnormal glucagon-like peptide-2 (GLP-2) response to feeding. Results 
were compared with sibling controls and children without developmental 
disabilities. We enrolled 14 children with autism, 7 developmentally normal 
siblings of these children and 8 healthy, developmentally normal, unrelated 



children. Our study did not detect differences in these measures of 
gastrointestinal function in a group of children with autism.  
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Autism spectrum disorders: concurrent clinical 
disorders.  
 
Xue Ming; Brimacombe Michael; Chaaban Janti; Zimmerman-Bier Barbie; Wagner 
George C  
Department of Neuroscience, University of Medicine and Dentistry, New Jersey 
Medical School, Newark, NJ, USA. mingxu@umdnj.edu  
Journal of child neurology ( Canada )   Jan 2008 ,   23 (1) p6-13 ,  ISSN: 0883-
0738--Print   Journal Code: 8606714  
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Individuals with autism spectrum disorder are heterogeneous in clinical 
presentation, concurrent disorders, and developmental outcomes. This study 
characterized the clinical co-occurrences and potential subgroups in 160 children 
with autism spectrum disorders who presented to The Autism Center between 
1999 and 2003. Medical and psychiatric co-occurrences included sleep disorders, 
epilepsy, food intolerance, gastrointestinal dysfunction, mood disorder, and 
aggressive and self-injurious behaviors. Sleep disorders were associated with 
gastrointestinal dysfunction (P < .05) and mood disorders (P < .01). Food 
intolerance was associated with gastrointestinal dysfunction (P = .001). Subjects 
with mood disorder tended to develop aggressive or self-injurious behaviors (P < 
.05). Developmental regression was not associated with increased co-occurrence 
of medical or psychiatric disorders. Medical co-occurrence did not present as a 
risk factor for psychiatric co-occurrence, and vice versa. These results showed a 
high prevalence of multiple medical and psychiatric co-occurrences. There may be 
common pathophysiologic mechanisms resulting in clinical subgroups of autism 
spectrum disorders. Recognition of the co-occurrence of concurrent disorders may 
provide insight into the therapeutic strategy.  
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Intestinal permeability in autistic disorder  
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Abstract: BACKGROUND: There have been indications that autistic children have 
an impaired barrier function of the gastrointestinal tract leading to elevated 
intestinal permeability. According to the leaky gut hypothesis, the intestinal 
mucosa is abnormally permeable in autistic children. Digestion products of natural 
food could gain access to the bloodstream through the leaky mucosa and induce 
antigenic responses as well as interfere directly with the central nervous system 
AIM to evaluate barrier function and intestinal inflammation in children with 
autistic disorder and their first degree relatives. MATERIALS AND METHODS: 25 
(mean age SD = 5.8 +/- 3.7; F=3, M=22) consecutive outpatient children with 
autistic disorder, diagnosed according to the DSM-VI criteria, and 50 (mean age 
+/- SD=38.5 +/- 8.3; F=28, M=22) first degree relatives were recruited, The 
intestinal permeability was evaluated by means of lactulose and mannitol test 
(LA/MA). Faecal calprotectin was performed to evaluate an eventual intestinal 
inflammation. In all patients serum tissue transglutaminase and HLA DQ2 DQ8 
were determined to rule out celiac disease. RESULTS: In 48 % of patients with 
autistic disorder the LA/MA values were higher than the cut off range (0.030). In 
the group of first degree relatives 34% resulted higher than normal. Calprotectin 
values indicated inflammation in 7/25 patients (28%) and only 3/50 (6%) 
relatives. The tissue transglutaminase was normal in all patients. HLA haplotype 
resulted DQ2 positive in only one of the seven patients investigated so far. 
CONCLUTIONS: Our results showed that a subgroup of autistic patients and their 
family members showed altered intestinal permeability, sometimes associated to 
biochemical signs of intestinal inflammation. These results suggest a genetically-
determined defect of intestinal barrier function in a subgroup of large spectrum 
autistic disorder patients and their family members.  
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Autistic enterocolitis; is it a histopathological entity?  
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Abstract: Aims: To review the literature on the histopathological diagnosis of the 
condition termed 'autistic enterocolitis'.Methods and results: We have reviewed all 
published works where mucosal biopsy specimens from autistic children have 
been examined histopathologically. Abstracts were excluded. Our review of the 
published works, nearly all from a single centre, identifies major inconsistencies 
between studies, lack of appropriate controls and misinterpretation of normal 
findings as pathology. Ileal lymphoid hyperplasia may be more prevalent in 
children with regressive autism but is also seen in children with food allergies and 
severe constipation, the latter being an extremely common finding in autistic 
children.Conclusions: The histopathological diagnosis of autistic enterocolitis 
should be treated with caution until a proper study with appropriate methodology 
and controls is undertaken.  
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Agitation and weight loss in an autistic boy.  
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An 11 year old boy with autism presented with a 2-month history of agitated 
behaviour with associated weight loss. On examination he was wasted and 
distressed. He had severe hypoalbuminaemia. Gastrointestinal imaging revealed a 
gastric bezoar. At operation a large phytobezoar extending into the jejunum was 
identified and removed. Postoperatively he required intensive nutritional 
resuscitation and support, including treatment of multiple micronutrient 
deficiencies. Malnutrition is common in children with developmental disabilities, 
with a number of possible contributing factors. Gastric bezoar is a rare cause, 
which should be considered in mobile children who may engage in pica.  
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BACKGROUND: Gastrointestinal (GI) symptoms and abnormalities in stool 
consistency are frequently reported by parents of children with autism spectrum 
disorders (ASD). The purpose of this study was to 1) describe dietary intake of a 
cohort of children with ASD compared with normative data and 2) determine 
whether GI symptoms and stool consistency are related to dietary intake. 
METHODS: Data from diet diaries of children (3-8 years) with ASD (n = 62) were 
analyzed by a registered pediatric dietician to compare to RDA standards for total 
calories, protein, carbohydrate, and fat. Dietary intake was correlated with 
descriptors of stool consistency using cumulative logistic regression methods. 



RESULTS: Intake of calories, carbohydrates, and fat were in the average range; 
protein intake was increased (211% of RDA). Reported frequency of GI 
abnormalities, including abnormal stool consistency (e.g., bulky or loose), was 
increased (54%). No statistically significant relationships between stool 
consistency and dietary intake were observed. CONCLUSIONS: In this sample, 
there was a high rate of reported gastrointestinal symptoms, despite lack of 
medical causes. Intake was adequate for calories and carbohydrates and 
increased for protein. The children did not exhibit excessive carbohydrate intake. 
There was no association of nutrient intake to changes in stool consistency.  
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Abstract: Autism diagnoses alone have risen from 1:5000 in 1980 to a frightening 
1:120 today, that cannot only be the result of better diagnostic variation or 
recognition of the disease. A substantial proportion of pts with regressive/late 
onset autism showed evidence of a previously unrecognized IBD, labelled autistic 
enterocolitis characterized by lymphoid nodular hyperplasia and chronic ileo-
colitis. Although improvements in autistic behaviour has been reported when 
gluten and casein exclusion diets was introduced, no data is available on the 
effect of specific bowel therapy on the psychiatric symptoms. We aimed to 
evaluate the effects of specific IBD therapy together with the gluten/casein free 
diet on specific gastrointestinal and autistic symptoms in a cohort of 
regressive/late onset autistic pts with autistic enterocolitis, followed over 12 
months. Among the 85 consecutive autistic pts observed, 40 presented with 
severe constipation or diarrhoea. In 12 of them (male, median age 16 yrs, 4-30) 
an endoscopy and wireless capsule examination were performed because of the 
permission of the parents and then enrolled in the follow-up study. Macroscopic 
lesions were observed in 55% of the pts in both the upper and lower 



gastrointestinal tract. Microscopic involvement was observed in 70%, 60% and in 
100% of pis in the upper gastrointestinal tract, in the terminal ileum and in the 
colon respectively, with different histological grade. Mesalazine (8 pts), steroids 
(2 pts) and 6-mercaptopurine (2 pts) were prescribed according to the 
histological/clinical score, Casein-free diet and successively glutein-free diet were 
introduced within the first 3 months by a dietician. A Behavioural Summarized 
Evaluation (BSE, a score with 29 behavioural items with a degree of frequency 
validated with a statistical correlation with the Childhood Autism Rating Scale) 
was used to blindly evaluate the pts at entrance and after 12 months. After 1 
year treatment, 80% of pts with severe constipation or diarrhoea had normal 
stool movements and in 75% an evident reduction of abdominal pain was also 
observed, The total BSE score showed a global improvement after 12 months that 
ranged from 10 to 32% (p=0.00388) in all the pts evaluated. When selected 
symptoms were compared before and after the treatment a reduction of deep 
anxiety (53%), agitation (35%), mood disturbance (24%), etero-aggressivity 
(14%), self-aggressivity (13%) as well as an improvement of attention (77%) 
and sleep (44%) were also observed (p=0.009796). In conclusion, these results 
proved for the first time a beneficial effect of the combination of drug and dietetic 
therapy on both bowel and psychiatric symptoms in autism.  
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This is a cross-sectional study that compares lifetime prevalence of 
gastrointestinal (GI) symptoms in children with autistic spectrum disorders 
(ASDs) and children with typical development and with other developmental 
disabilities (DDs) and examines the association of GI symptoms with a family 
history of autoimmune disease. A structured interview was performed in 50 
children with ASD and 2 control groups matched for age, sex, and ethnicity-50 
with typical development and 50 with other DDs. Seventy-four percent were boys 
with a mean age of 7.6 years (SD, +/-3.6). A history of GI symptoms was elicited 
in 70% of children with ASD compared with 28% of children with typical 
development (p <.001) and 42% of children with DD (p =.03). Abnormal stool 
pattern was more common in children with ASD (18%) than controls (typical 
development: 4%, p =.039; DD: 2%, p =.021). Food selectivity was also higher 
in children with ASD (60%) compared with those with typical development (22%, 
p =.001) and DD (36%, p =.023). Family history of autoimmune disease was 
reported in 38% of the ASD group and 34% of controls and was not associated 
with a differential rate of GI symptoms. In the multivariate analysis, autism 
(adjusted odds ratio (OR), 3.8; 95% confidence interval (CI), 1.7-11.2) and food 
selectivity (adjusted OR, 4.1; 95% CI, 1.8-9.1) were associated with GI 
symptoms. Children with ASD have a higher rate of GI symptoms than children 
with either typical development or other DDs. In this study, there was no 
association between a family history of autoimmune disease and GI symptoms in 
children with ASD.  
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Previous studies suggest that complementary and alternative medical (CAM) 
therapy use in children with chronic illnesses is higher than in children in the 
general population. In this study, we investigated patterns of CAM therapy use in 
children diagnosed with autism spectrum disorders (ASD, n = 50) as compared to 
a control population of children with no ASD (n = 50). Over half of the parents in 
the ASD group reported using, or had used at least one CAM therapy for their 
child (52%) as compared to 28% of the control group (P = 0.024). Seventy 
percent of therapies used in the ASD group were biologically based therapies 
comprised of special diets or supplements, and parents felt that 75% of the 
therapies used were beneficial. (c) Springer Science+Business Media, Inc. 2006.  
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Abstract: Our previous results indicate a high prevalence of non-allergic food 
hypersensitivity (NFH) to CMP in young ASD children with positive GI [GI (+)] 
symptoms (diarrhea, loose stool, and constipation). This study evaluated changes 
in cellular immune reactivity to CMP and its major components (B-lactoglobulin, 
casein, and alpha-lactoalbumin) after implementation of a dairy-free diet in 29 
GI(+) ASD children (median: 4 yr). Wheat-free diet was also implemented in 
8/29ASD children due to > 2 standard deviation (SD)+control mean (CM) TNF-
alpha/IL-12 production by peripheral blood mononuclear cells (PBMCs) with wheat 
protein. Following dietary intervention, we observed resolution of GI symptoms in 
26/29 subjects as observed in control NFH children. Among them, 23 initially 
revealed > 2SD+CM TNF-alpha/IL-12 production with CMP/beta-lactoglobulin that 
declined 3-4 months after dietary intervention (p < 0.05 for TNF-alpha and p < 
0.005 for IL-12 for CMP and beta-lactoglobulin), while 3 of them had > 2SD+CM 
IL-5 production with CMP/casein which became < 3.9 pg/ml after dietary 
intervention. In 3 subjects without significant reactivity to CMP, we found no 
changesin clinical features or immune reactivity following dietary intervention. 
These results indicate good association between changes in immune reactivity to 
CMP and clinical outcomes (resolution of GI symptoms) in young GI (+) ASD 
children. Funded by Jonty Foundation, St. Paul, MN.  
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Interest in the gastrointestinal (GI) factors of autistic disorder (autism) has 
developed from descriptions of symptoms such as constipation and diarrhea in 
autistic children and advanced towards more detailed studies of GI histopathology 
and treatment modalities. This review attempts to critically and comprehensively 
analyze the literature as it applies to all aspects of GI factors in autism, including 
discussion of symptoms, pathology, nutrition, and treatment. While much 
literature is available on this topic, a dearth of rigorous study was found to 
validate GI factors specific to children with autism.  ( 81 Refs.)  
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Pervasive Developmental Disorders (PDD) are chronic, lifelong disorders for which 
there is as yet no effective cure, and medical management remains a challenge 
for clinicians. The current report describes two patients affected by autistic 
disorder with associated gastrointestinal symptoms. They received multiple doses 
of intravenous secretin for a six-month period and were assessed with several 
specific outcome measures to evaluate drug effect. The administration of secretin 
led to some significant and lasting improvement in only one case. 
Gastroesophageal reflux may contribute to some of the behavioural problems and 
explain the effect of secretin since its suppressive effect on gastric secretion is 
well known. It is also true that autistic children with gastroesophageal reflux and 
a higher IQ could constitute a subtype which responds to secretin administration 
and that could be labelled as a "gastrointestinal subtype".  
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Children with autistic spectrum disorders (ASDs) tend to suffer from severe 
gastrointestinal problems. Such symptoms may be due to a disruption of the 
indigenous gut flora promoting the overgrowth of potentially pathogenic micro-
organisms. The faecal flora of patients with ASDs was studied and compared with 
those of two control groups (healthy siblings and unrelated healthy children). 
Faecal bacterial populations were assessed through the use of a culture-
independent technique, fluorescence in situ hybridization, using oligonucleotide 
probes targeting predominant components of the gut flora. The faecal flora of 
ASD patients contained a higher incidence of the Clostridium histolyticum group 



(Clostridium clusters I and II) of bacteria than that of healthy children. However, 
the non-autistic sibling group had an intermediate level of the C. histolyticum 
group, which was not significantly different from either of the other subject 
groups. Members of the C. histolyticum group are recognized toxin-producers and 
may contribute towards gut dysfunction, with their metabolic products also 
exerting systemic effects. Strategies to reduce clostridial population levels 
harboured by ASD patients or to improve their gut microflora profile through 
dietary modulation may help to alleviate gut disorders common in such patients.  
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BACKGROUND: Tight junctions (TJs) represent the major barrier within the 
paracellular pathway between intestinal epithelial cells. Disruption of TJs leads to 
intestinal hyperpermeability (the so-called "leaky gut") and is implicated in the 
pathogenesis of several acute and chronic pediatric disease entities that are likely 
to have their origin during infancy. AIM: This review provides an overview of 
evidence for the role of TJ breakdown in diseases such as systemic inflammatory 
response syndrome (SIRS), inflammatory bowel disease, type 1 diabetes, 
allergies, asthma, and autism. CONCLUSION: A better basic understanding of this 
structure might lead to prevention or treatment of these diseases using 
nutritional or other means.  ( 66 Refs.)  
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BACKGROUND: Intestinal mucosal pathology, characterized by ileo-colonic 
lymphoid nodular hyperplasia (LNH) and mild acute and chronic inflammation of 
the colorectum, small bowel and stomach, has been reported in children with 
autistic spectrum disorder (ASD). AIM: To assess ileo-colonic LNH in ASD and 
control children and to test the hypothesis that there is an association between 
ileo-colonic LNH and ASD in children. PATIENTS AND METHODS: One hundred 
and forty-eight consecutive children with ASD (median age 6 years; range 2-16; 
127 male) with gastrointestinal symptoms were investigated by ileo-colonoscopy. 
Macroscopic and histological features were scored and compared with 30 
developmentally normal (non-inflammatory bowel disease, non-coeliac disease) 
controls (median age 7 years; range 1-11; 25 male) showing mild non-specific 
colitis in 16 cases (13 male) and normal colonic histology in 14 cases (12 male). 
Seventy-four ASD children and 23 controls also underwent upper gastrointestinal 
endoscopy. The influence on ileal LNH of dietary restriction, age at colonoscopy, 
and co-existent LNH elsewhere in the intestine, was examined. RESULTS: The 
prevalence of LNH was significantly greater in ASD children compared with 
controls in the ileum (129/144 (90%) vs. 8/27 (30%), P < 0.0001) and colon 
(88/148 (59%) vs. 7/30 (23%), P = 0.0003), whether or not controls had co-
existent colonic inflammation. The severity of ileal LNH was significantly greater 
in ASD children compared with controls, with moderate to severe ileal LNH 
present in 98 of 144 (68%) ASD children versus 4 of 27 (15%) controls (P < 
0.0001). Severe ileal LNH was associated with co-existent colonic LNH in ASD 
children (P = 0.01). The presence and severity of ileal LNH was not influenced by 
either diet or age at colonoscopy (P = 0.2). Isolated ileal LNH without evidence of 
pathology elsewhere in the intestine was a rare event, occurring in less than 3% 
of children overall. On histopathological examination, hyperplastic lymphoid 
follicles are significantly more prevalent in the ileum of ASD children (84/138; 
61%) compared with controls (2/23; 9%, P = 0.0001). CONCLUSION: Ileo-
colonic LNH is a characteristic pathological finding in children with ASD and 
gastrointestinal symptoms, and is associated with mucosal inflammation. 
Differences in age at colonoscopy and diet do not account for these changes. The 
data support the hypothesis that LNH is a significant pathological finding in ASD 
children.  
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OBJECTIVE: To evaluate an association between cytokine production with 
common dietary proteins as a marker of non-allergic food hypersensitivity (NFH) 
and gastrointestinal (GI) symptoms in young children with autism spectrum 
disorders (ASD). STUDY DESIGN: Peripheral blood mononuclear cells (PBMCs) 
were obtained from 109 ASD children with or without GI symptoms (GI [+] ASD, 
N = 75 and GI (-) ASD, N = 34], from children with NFH (N = 15), and control 
subjects (N = 19). Diarrhea and constipation were the major GI symptoms. We 
measured production of type 1 T-helper cells (Th1), type 2 T-helper cells (Th2), 
and regulatory cytokines by PBMCs stimulated with whole cow's milk protein 
(CMP), its major components (casein, beta-lactoglobulin, and alpha-
lactoalbumin), gliadin, and soy. RESULTS: PBMCs obtained from GI (+) ASD 
children produced more tumor necrosis factor-alpha (TNF-alpha)/interleukin-12 
(IL-12) than those obtained from control subjects with CMP, beta-lactoglobulin, 
and alpha-lactoalbumin, irrespective of objective GI symptoms. They also 
produced more TNF-alpha with gliadin, which was more frequently observed in 
the group with loose stools. PBMCs obtained from GI (-) ASD children produced 
more TNF-alpha/IL-12 with CMP than those from control subjects, but not with 
beta-lactoglobulin, alpha-lactoalbumin, or gliadin. Cytokine production with casein 
and soy were unremarkable. CONCLUSION: A high prevalence of elevated TNF-
alpha/IL-12 production by GI (+) ASD PBMCs with CMP and its major components 
indicates a role of NFH in GI symptoms observed in children with ASD.  
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OBJECTIVE: Our previous study indicated an association between cellular immune 
reactivity to common dietary proteins (DPs) and excessive proinflammatory 
cytokine production with endotoxin (lipopolysaccharide, LPS), a major stimulant 
of innate immunity in the gut mucosa, in a subset of autism spectrum disorder 
(ASD) children. However, it is unclear whether such abnormal LPS responses are 
intrinsic in these ASD children or the results of chronic gastrointestinal (GI) 
inflammation secondary to immune reactivity to DPs. This study further explored 
possible dysregulated production of proinflammatory and counter-regulatory 
cytokines with LPS in ASD children and its relationship to GI symptoms and the 
effects of dietary intervention measures. METHODS: This study includes ASD 
children (median age 4.8 years) on the unrestricted (n = 100) or elimination (n = 
77) diet appropriate with their immune reactivity. Controls include children with 
non-allergic food hypersensitivity (NFH; median age 2.9 years) on the 
unrestricted (n = 14) or elimination (n = 16) diet, and typically developing 
children (median age 4.5 years, n = 13). The innate immune responses were 
assessed by measuring production of proinflammatory (TNF-alpha, IL-1beta, IL-6, 
and IL-12) and counter-regulatory (IL-1ra, IL-10, and sTNFRII) cytokines by 
peripheral blood mononuclear cells (PBMCs) with LPS. The results were also 
compared to T-cell responses with common DPs and control T-cell mitogens 
assessed by measuring T-cell cytokine production. RESULTS: ASD and NFH 
PBMCs produced higher levels of TNF-alpha with LPS than controls regardless of 
dietary interventions. However, only in PBMCs from ASD children with positive 
gastrointestinal (GI(+)) symptoms, did we find a positive association between 
TNF-alpha levels produced with LPS and those with cow's milk protein (CMP) and 
its major components regardless of dietary interventions. In the unrestricted diet 
group, GI(+) ASD PBMCs produced higher IL-12 than controls and less IL-10 than 
GI(-) ASD PBMCs with LPS. GI(+) ASD but not GI(-) ASD or NFH PBMCs produced 
less counter-regulatory cytokines with LPS in the unrestricted diet group than in 
the elimination diet group. There was no significant difference among the study 
groups with regard to cytokine production in responses to T-cell mitogens and 
other recall antigens. Conclusion: Our results revealed that there are findings 
limited to GI(+) ASD PBMCs in both the unrestricted and elimination diet groups. 
Thus our findings indicate intrinsic defects of innate immune responses in GI(+) 
ASD children but not in NFH or GI(-) ASD children, suggesting a possible link 
between GI and behavioral symptoms mediated by innate immune abnormalities. 
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Descriptors: *Autistic Disorder--complications--CO; *Autistic Disorder--
immunology--IM; *Diet; *Gastrointestinal Diseases--etiology--ET; 
*Gastrointestinal Diseases--immunology--IM; *Immunity--physiology--PH ; Child; 
Child, Preschool; Cytokines--biosynthesis--BI; Dietary Proteins --pharmacology--
PD; Enzyme-Linked Immunosorbent Assay; Food Hypersensitivity--



physiopathology--PP; Food Hypersensitivity--psychology --PX; Humans; Infant; 
Lactoglobulins--pharmacology--PD; Lipopolysaccharides --pharmacology--PD; 
Monocytes--drug effects--DE; Monocytes--metabolism--ME ; T-Lymphocytes--
drug effects--DE; T-Lymphocytes--immunology--IM; T-Lymphocytes--
metabolism--ME  
CAS Registry No.: 0 (Cytokines); 0 (Dietary Proteins); 0 (Lactoglobulins); 0 
(Lipopolysaccharides)  
Record Date Created: 20050329  
Record Date Completed: 20050429  
 

Parental report of eating problems and gastrointestinal 
symptoms in children with pervasive developmental 
disorders  
 
Kerwin M.E.; Eicher P.S.; Gelsinger J.  
Rowan University, Glassboro, NJ, United States; Department of Psychology, 
Rowan University, 201 Mullica Hill Road, Glassboro, NJ 08028, United States  
AUTHOR EMAIL: kerwin@rowan.edu  
CORRESP. AUTHOR/AFFIL: Kerwin M.E.: Department of Psychology, Rowan 
University, 201 Mullica Hill Road, Glassboro, NJ 08028, United States  
CORRESP. AUTHOR EMAIL: kerwin@rowan.edu  
Children's Health Care ( Child. Health Care ) ( United States )   June 1, 2005 , 
34/3 (217-234)  
PUBLISHER: Lawrence Erlbaum Associates Inc.  
CODEN: CHCAD   ISSN: 0273-9615  
DOI: 10.1207/s15326888chc3403 4  
Item Identifier (DOI): 10.1207/s15326888chc3403 4  
DOCUMENT TYPE: Journal ; Article  RECORD TYPE: Abstract  
LANGUAGE: English   SUMMARY LANGUAGE: English  
NUMBER OF REFERENCES: 34  
Parents of children of 89 children with pervasive developmental disorder were 
surveyed about their child's eating, gastrointestinal symptoms, and behavior 
problems. Results revealed potentially interesting relationships among self-
injurious behavior, pica, feeding problems, and gastrointestinal symptoms in this 
population. Although over 60% of children were reported to have strong food 
preferences, only 6.7% of parents reported that their child had a feeding 
problem. Most children exhibited high rates of pica and self-injurious behavior 
that affected the family's quality of life. Some children experienced at least one 
symptom of gastrointestinal distress weekly, and bowel problems appeared to be 
related to some aspects of feeding. Although methodological issues limit these 
data, future research should focus on further relations among these factors in this 
population. Copyright (c) 2005, Lawrence Erlbaum Associates, Inc.  
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In no area of developmental pediatric practice is there more controversy 
regarding the choice of treatment than related to children with autistic spectrum 
disorders (ASD). Complementary and alternative medical therapies (CAM) are 
often elected because they are perceived as treating the cause of symptoms 
rather than the symptoms themselves. CAM used for autism can be divided by 
proposed mechanism: immune modulation, gastrointestinal, supplements that 
affect neurotransmitter function, and non-biologic intervention. Secretin as a 
therapy for autism is discussed as an example of how a clinical observation 
rapidly grew to a widespread treatment before well-designed studies 
demonstrated absence of effect. The plausibility for behavioral effect was not 
substantiated by clinical studies. CAM used for treatment of autism is examined in 
terms of rationale, evidence of efficacy, side effects, and additional commentary. 
Families and clinicians need access to well-designed clinical evidence to assist 
them in choice of therapies. (c) 2005 Wiley-Liss, Inc.  
BRAND NAME/MANUFACTURER NAME: enzymaid; periactin  
DESCRIPTORS:  
* autism; *heart atrium septum defect; *therapy child; clinical observation; 
clinical study; diethylaminoethyldextran; immunomodulation; neurotransmitter; 
pediatrics; secretin; side effect  
 

Glucosamine and plant lectins in autistic spectrum 
disorders: An initial report on six children with 
uncontrolled diarrhoea  
 
Author: Danczak E (Reprint)  
Author Address: BMI Victoria Pk Hosp, Daisy Bank Rd,Victoria Pk, Manchester 
M14 5QH, Lancs, UK**UK  
Journal: Journal of Nutritional & Environmental Medicine (Abingdon)   14 ( 4 ): p 
327-330 DEC 04 2004  
ISSN: 1359-0847  
Document Type: Article  
Record Type: Abstract  
Language: English  
Abstract: Purpose: To identify changes in bowel habits when there is exposure to 
glucosamine.Design: Case study.Materials and Methods: Six autistic children were 
exposed to glucosamine 500 mg twice daily without any change in diet.Results: 
Fire of the children had relief of diarrhoea, the sixth had no change in bowel habit 
but ate bread containing gluten without any change in behaviour.Conclusion: 
Gluten contains a plant lectin that binds glucosamine. Glucosamine binds to 
potato lectin in the same manner anti may protect the gut in responsive children. 



This is reflected in a change in bowel habit, indicating a possible protective 
activity.  
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Abstract: A casein-free and gluten-free (cf/gf) diet is a popular intervention 
measure for ASD children with apparent favorable responses. This may be 
associated with increased TNF-&alpha; production with cow&39;s milk protein 
(CMP) and gliadin by ASD peripheral blood mononuclear cells 
(PBMCs)(Neuropsychobiology 46:76, 2002). We then evaluated production of 
IFN-&gamma;, TNF-&alpha;, IL-5, IL-10, and IL-12p40 with common DPs in 52 
ASD children (Median 5.5 y) on the cf/gf diet (6 mo to 4 y):47/52 had 
gastrointestinal (GI) symptoms before the diet and 43/47 (91.5%) of GI (+) ASD 
children positively responded to the diet. There were no changes in behavioral 
symptoms in 5/5 GI (-) ASD children with the diet. Control included 7 DP 
intolerance (DPI) children on the cf/gf diet. ASD and DPI PBMCs still produced 
higher amounts of TNF-&alpha; with CMPs and gliadin than normal PBMCs (N=12, 
median 5.4 y)(p<0.05) but not other cytokines. In GI (+) ASD and DPI PBMCs, 
TNF-&alpha; production with CMP is positively associated with IL-12 production 
(p<0.05). GI (+) ASD PBMCs produced not only higher TNF-&alpha;(p<0.01) but 



also higher regulatory cytokines (IL-10, sTNRII, IL-1ra)(p<0.05) with LPS, while 
no increase in regulatory cytokine production by PBMCs from ASD children on a 
regular diet. Thus elevated TNF-&alpha; production to DPs likely persists in some 
ASD children but there might be altered regulatory cytokine profile with the 
elimination diet. Funded by Jonty Foundation, St. Paul, MN.  
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Abstract: Autism, a neurodevelopmental disorder, presents core symptoms of 
impairment in socialization, verbal and non-verbal communication, and 
restrictive, repetitive behaviors. The study proposed to quantify the amount and 
types of medications and supplements consumed by twenty-five children 
diagnosed with autism. Parents of these children completed a questionnaire for an 
on-going study investigating nutritional inadequacy. Responses to current 
medication and supplement intake were analyzed. Medication classifications 
included antianxiety, antipsychotic, anticonvulsant, antiyeast, antihypertensive, 
asthma, antimanic, antidepressive, and antiepileptic medications. Supplements 
included multivitamins, specific B-vitamin preparations, dimethylglycine, 
probiotics, essential fatty acids, lecithin, primrose oil, magnesium, calcium, and 
zinc. Implications for nutrient intake related to medication interactions centered 



on decreased nutrient bioavailability, and gastrointestinal tract distress. 
Recommendations are that drug and nutrient interactions should be taken into 
account when formulating a therapeutic pharmacological and medical nutrition 
therapy plan for children with autism. The National Institutes of Health (NIH) 
training grant number T32 DK 07778 supports this research.  
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Abstract: We have shown that peripheral blood mononuclear cells (PBMCs) from 
ASD children tend to produce large amounts of TNF-&alpha; with common DPs as 
in children with DP intolerance (DPI) (Neuropsychobiology 46:76, 2002). We now 
evaluated production of TNF-&alpha;, IFN-&gamma;, IL-5, IL-10, & IL-12 with 
common DPs (cow&39;s milk protein (CMP), soy, & gliadin) by PBMCs from GI 
(+) (N=52, median 5.2 y) and GI (-) (N=21, median 5.8 y) ASD children on a 
regular diet in comparison with production of IL-1&beta;, IL-6, TNF-&alpha;, IL-
12, IL-10, sTNFRII, IL-1ra with LPS. Controls included normal (N=12, median 5.4 
y) and DPI children (prior to dietary intervention, N=12, median 2.5 y). GI (+) 
ASD PBMCs produced more TNF-&alpha; with CMPs and gliadin (p<0.005)as did 
DPI PBMCs. GI (-) ASD PBMCs also produced more TNF-&alpha; with CMP 
(p<0.02) but not with gliadin. Production of other cytokine did not differ in the 
study groups, but 7/21 GI (-) ASD PBMCs produced higher IL-5 with soy and/or 
CMP. GI (+) ASD PBMCs also produced the most TNF-&alpha; among the study 



groups (p<0.01)along with higher IL-12 but production of other cytokines did not 
differ among the study groups. Thus GI (+) ASD PBMCs likely produce more TNF-
&alpha; against common DPs in parallel to excessive production of TNF-&alpha; 
over counter-regulatory cytokines with LPS, a stimulant of innate immunity. In GI 
(-) ASD children, GI symptoms might be less appreciated. Funded by Jonty 
Foundation, St. Paul, MN. .  
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OBJECTIVE: Determine the effect of a moderate dose multivitamin/mineral 
supplement on children with autistic spectrum disorder. DESIGN: Randomized, 
double-blind, placebo-controlled 3-month study. SUBJECTS: Twenty (20) children 
with autistic spectrum disorder, ages 3-8 years. RESULTS: A Global Impressions 
parental questionnaire found that the supplement group reported statistically 
significant improvements in sleep and gastrointestinal problems compared to the 
placebo group. An evaluation of vitamin B(6) levels prior to the study found that 
the autistic children had substantially elevated levels of B6 compared to a control 
group of typical children (75% higher, p < 0.0000001). Vitamin C levels were 
measured at the end of the study, and the placebo group had levels that were 
significantly below average for typical children, whereas the supplement group 



had near-average levels. DISCUSSION: The finding of high vitamin B(6) levels is 
consistent with recent reports of low levels of pyridoxal-5-phosphate and low 
activity of pyridoxal kinase (i.e., pyridoxal is only poorly converted to pyridoxal-5-
phosphate, the enzymatically active form). This may explain the functional need 
for high-dose vitamin B(6) supplementation in many children and adults with 
autism.  
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A lymphocytic enterocolitis has been reported in a cohort of children with autistic 
spectrum disorder (ASD) and gastrointestinal (GI) symptoms. This study tested 
the hypothesis that dysregulated intestinal mucosal immunity with enhanced pro-
inflammatory cytokine production is present in these ASD children. Comparison 
was made with developmentally normal children with, and without, mucosal 
inflammation. Duodenal and colonic biopsies were obtained from 21 ASD children, 
and 65 developmentally normal paediatric controls, of which 38 had signs of 
histological inflammation. Detection of CD3+ lymphocyte staining for spontaneous 
intracellular TNFalpha, IL-2, IL-4, IFNgamma, and IL-10, was performed by 
multicolor flow cytometry. Duodenal and colonic mucosal CD3+ lymphocyte 
counts were elevated in ASD children compared with noninflamed controls 
(p<0.03). In the duodenum, the proportion of lamina propria (LP) and epithelial 
CD3(+)TNFalpha+ cells in ASD children was significantly greater compared with 
noninflamed controls (p<0.002) but not coeliac disease controls. In addition, LP 
and epithelial CD3(+)IL-2+ and CD3(+)IFNgamma+, and epithelial CD3(+)IL-4+ 
cells were more numerous in ASD children than in noninflamed controls (p<0.04). 
In contrast, CD3(+)IL-10+ cells were fewer in ASD children than in noninflamed 
controls (p<0.05). In the colon, LP CD3(+)TNFalpha+ and CD3(+)IFNgamma+ 
were more frequent in ASD children than in noninflamed controls (p<0.01). In 
contrast with Crohn's disease and non-Crohn's colitis, LP and epithelial CD3(+)IL-
10+ cells were fewer in ASD children than in nondisease controls (p<0.01). There 
was a significantly greater proportion of CD3(+)TNFalpha+ cells in colonic 



mucosa in those ASD children who had no dietary exclusion compared with those 
on a gluten and/or casein free diet (p<0.05). There is a consistent profile of 
CD3+ lymphocyte cytokines in the small and large intestinal mucosa of these ASD 
children, involving increased pro-inflammatory and decreased regulatory 
activities. The data provide further evidence of a diffuse mucosal 
immunopathology in some ASD children and the potential for benefit of dietary 
and immunomodulatory therapies.  
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Inflammatory intestinal pathology has been reported in children with regressive 
autism (affected children). Detailed analysis of intestinal biopsies in these 
children indicates a novel lymphocytic enterocolitis with autoimmune features; 
however, links with cognitive function remain unclear. To characterize further, the 
nature and extent of this disease we examined the mucosal infiltrate using flow 
cytometry. Duodenal, ileal, and colonic biopsies were obtained from 52 affected 
children, 25 histologically normal, and 54 histologically inflamed, developmentally 
normal controls. Epithelial and lamina propria lymphocyte populations were 
isolated and examined by multicolor flow cytometry. Adjacent biopsies were 
assessed by semiquantitative histopathology. At all sites, CD3(+) and 
CD3(+)CD8(+) IEL as well as CD3(+) LPL were significantly increased in affected 
children compared with developmentally normal noninflamed control groups 
(p<0.01) reaching levels similar to inflamed controls. In addition, two 
populations--CD3(+)CD4(+) IEL and LP CD19(+) B cells--were significantly 
increased in affected children compared with both noninflamed and inflamed 
control groups including IBD, at all sites examined (p<0.01). Histologically there 
was a prominent mucosal eosinophil infiltrate in affected children that was 



significantly lower in those on a gluten- and casein-free diet, although lymphocyte 
populations were not influenced by diet.The data provide further evidence of a 
pan-enteric mucosal immunopathology in children with regressive autism that is 
apparently distinct from other inflammatory bowel diseases.  
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Interventions considered to be CAM are in constant flux. New treatments emerge, 
older treatments become less popular, and the cycle recurs. Data supporting new 
treatments should be scrutinized for scientific study design, clinical safety, and 
scientific validity. Many families approach the clinician armed with brochures, 
handouts, and printouts from Web sites that are dedicated to the care and 
support of parents and children with ASD. A recent web search using "autism and 
detoxification" resulted in almost 8,000 sites. The Defeat Autism Now! (DAN!) 
Project arose in 1995 from collaboration of members of the Autism Research 
Institute. The DAN! Project advocates a specific and extensive protocol for 
diagnosis and treatment and can be viewed at http://www.autism.com/ari/#dan. 
The scientific validation and support for many interventions is incomplete and 
disparate from the recommendation in the American Academy of Pediatrics Policy 
Statement. Families should be encouraged to discuss all proposed investigations 
or treatments they wish to try with their primary care provider so the practitioner 
can serve as the medical home (Sidebar, page 688). The clinician should 
communicate and collaborate with the family and educational professionals to 
encourage objective identification of what works. With increasing access to health 
information and societal pressure for families to actively participate in their health 
management, continued growth of interest in CAM can be anticipated. Clinicians 
must remember that parents may have different beliefs regarding the 
effectiveness of treatment and different tolerance for treatment risks. 
Practitioners must keep avenues of communication open, remain open-minded, 
and not assume a "don't ask, don't tell" posture in the context of providing a 
medical home to the increasing number of children diagnosed with autism.  
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OBJECTIVE: Recent evidence suggests that autistic children may have significant 
gastrointestinal symptoms. Although constipation occurs in 2% to 5% of healthy 
children, its clinical diagnosis is often difficult in children with behavioral 
disorders. We thus aimed to assess the prevalence of fecal loading in autistic 
children with gastrointestinal symptoms and to identify possible predictors of 
constipation. METHODS: We studied abdominal radiographs of 103 autistic 
children (87 boys) who were referred for gastroenterological assessment, in 
comparison with 29 control radiographs from children who were referred to the 
emergency department, most with abdominal pain. Radiographs were scored 
independently, in blinded manner, by 4 pediatric gastroenterologists and a 
radiologist. The severity of constipation was determined using a validated index. 
Details of stool habit, abdominal pain, dietary history, and laxative use were 
obtained from case notes. RESULTS: The incidence of constipation in the control 
subjects with abdominal pain was higher than reported for normal children. 
Despite this, moderate or severe constipation was more frequent in the autistic 
group than in the control subjects (36% vs 10%). Analysis of rectosigmoid 
loading showed more striking differences (54.4% of autistic children had 
moderate/severe loading or acquired megarectum compared with 24.1% of 
control subjects). Multivariate regression analysis showed consumption of milk to 
be the strongest predictor of constipation in the autistic group, whereas stool 
frequency, gluten consumption, soiling, and abdominal pain were not predictive of 
constipation. CONCLUSIONS: Constipation is a frequent finding in children with 
gastrointestinal symptoms and autism, particularly in the rectosigmoid colon, 
often with acquired megarectum. The absence of any correlation between the 
clinical history and the degree of fecal impaction in autistic children confirms the 
importance of an abdominal radiograph in the assessment of their degree of 
constipation.  
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Autism is a life-long developmental disorder affecting as many as 1 in 500 
children. The causes for this profound disorder are largely unknown. Recent 
research has uncovered pathology in the gastrointestinal tract of autistic children. 
The pathology, reported to extend from the esophagus to the colon, is described 
here along with other studies pointing to a connection between diet and the 
severity of symptoms expressed in autism. The evidence that there is impaired 
intestinal permeability in autism is reviewed, and various theories are discussed 
by which a leaky gut could develop. Lastly, some possible ways in which impaired 
gastrointestinal function might influence brain function are discussed.  ( 98 Refs.)  
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OBJECTIVE: The correlates of specific childhood feeding problems are described 
to further examine possible predisposing factors for feeding problems. We report 
our experience with 349 participants evaluated by an interdisciplinary feeding 



team. METHODS: A review of records was conducted and each participant was 
identified as having one or more of five functionally defined feeding problems: 
food refusal, food selectivity by type, food selectivity by texture, oral motor 
delays, or dysphagia. The prevalence of predisposing factors for these feeding 
problems was examined. Predisposing factors included developmental disabilities, 
gastrointestinal problems, cardiopulmonary problems, neurological problems, 
renal disease and anatomical anomalies. RESULTS: The frequencies of 
predisposing factors varied by feeding problem. Differences were found in the 
prevalence of the five feeding problems among children with three different 
developmental disabilities: autism, Down syndrome and cerebral palsy. Gastro-
oesophageal reflux was the most prevalent condition found among all children in 
the sample and was the factor most often associated with food refusal. 
Neurological conditions and anatomical anomalies were highly associated with 
skill deficits, such as oral motor delays and dysphagia. CONCLUSIONS: Specific 
medical conditions and developmental disabilities are often associated with 
certain feeding problems. Information concerning predisposing factors of feeding 
problems can help providers employ appropriate primary, secondary and tertiary 
prevention measures to decrease the frequency or severity of some feeding 
problems.  
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A dietitian discusses the theory that peptides with opioid activity may cause or 
trigger autism. The use of an exclusion diet to treat autism is explained, weighing 
the potential benefits against some of the practical difficulties of keeping to a 
strict exclusion diet. The use of nutritional supplements is described. An abnormal 
gut flora has also been implicated in autism and the use of probiotics and 
prebiotics in improving the integrity of the gut mucosa is also discussed.  ( 25 
Refs.)  
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OBJECTIVES: Children with autism spectrum disorder (ASD) frequently reveal 
various gastrointestinal (GI) symptoms that may resolve with an elimination diet 
along with apparent improvement of some of the behavioral symptoms. Evidence 
suggests that ASD may be accompanied by aberrant (inflammatory) innate 
immune responses. This may predispose ASD children to sensitization to common 
dietary proteins (DP), leading to GI inflammation and aggravation of some 
behavioral symptoms. METHODS: We measured IFN-gamma, IL-5, and TNF-alpha 
production against representative DPs [gliadin, cow's milk protein (CMP), and 
soy] by peripheral blood mononuclear cells (PBMCs) from ASD and control 
children [those with DP intolerance (DPI), ASD siblings, and healthy unrelated 
children]. We evaluated the results in association with proinflammatory and 
counter-regulatory cytokine production with endotoxin (LPS), a microbial product 
of intestinal flora and a surrogate stimulant for innate immune responses. 
RESULTS: ASD PBMCs produced elevated IFN-gamma and TNF-alpha, but not IL-
5 with common DPs at high frequency as observed in DPI PBMCs. ASD PBMCs 
revealed increased proinflammatory cytokine responses with LPS at high 
frequency with positive correlation between proinflammatory cytokine production 
with LPS and IFN-gamma and TNF-alpha production against DPs. Such correlation 
was less evident in DPI PBMCs. CONCLUSION: Immune reactivity to DPs may be 
associated with apparent DPI and GI inflammation in ASD children that may be 
partly associated with aberrant innate immune response against endotoxin, a 
product of the gut bacteria. Copyright 2002 S. Karger AG, Basel  
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OBJECTIVES: To assess whether children with autism are more likely to have a 
history of gastrointestinal disorders than children without autism. DESIGN: 
Nested case-control study. SETTING: UK General Practice Research Database. 
SUBJECTS: Children born after 1 January 1988 and registered with the General 
Practice Research Database within 6 months of birth. OUTCOME MEASURES: 
Chronic inflammation of the gastrointestinal tract, coeliac disease, food 
intolerance, and recurrent gastrointestinal symptoms recorded by the general 
practitioner. RESULTS: 9 of 96 (9%) children with a diagnosis of autism (cases) 
and 41 of 449 (9%) children without autism (matched controls) had a history of 
gastrointestinal disorders before the index date (the date of first recorded 
diagnosis of autism in the cases and the same date for controls). The estimated 
odds ratio for a history of gastrointestinal disorders among children with autism 
compared with children without autism was 1.0 (95% confidence interval 0.5 to 
2.2). CONCLUSIONS: No evidence was found that children with autism were more 
likely than children without autism to have had defined gastrointestinal disorders 
at any time before their diagnosis of autism.  
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Autistic spectrum disorder (ASD) is a developing area for dietetic referrals. There 
is little published data on current dietetic practice. Some children with ASD are 
referred for gluten/casein free diet. The theory is that abnormal metabolites in 
the urine may be a result of incomplete breakdown of gluten and casein in the 
gut. There are some published open studies that support the efficiency of such a 
diet [Knivsberg et al. (1995) Scand. J. Educ. Res.39: 223; Lucarelli et al. (1995) 
Panminerva Med.37: 137; Whiteley et al. (1999) Int. J. Res. Practice 3: 45] and 
also that there are many anecdotal reports that the diet helps some children. 
AIMS AND OBJECTIVES: This study aimed to audit the types of referral made to 
the dietetic service to identify key dietetic issues and to describe factors which 
may influence outcome/disease management. METHODS: Dietetic records were 
used to audit the referrals to the dietetic service over a 3-month period. Seven-
day diet histories were assessed using computer food composition tables and 
topics of interest recorded against a draft protocol agreed within the profession. 
RESULTS: Requests for gluten-free and casein-free dietetic advice, and/or the 
management of food selectivity and dysfunctional feeding behaviour constituted 
the majority of referrals. In many cases, child's environment was rarely simple. 
CONCLUSIONS: Despite the limitations of this small study, the findings suggest 
that the management of these referrals is highly complex. A dietitian's input 
should ensure that the nutritional adequacy of the diet is maintained or restored.  
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There is growing awareness that primary gastrointestinal pathology may play an 
important role in the inception and clinical expression of some childhood 
developmental disorders, including autism. In addition to frequent gastrointestinal 
symptoms, children with autism often manifest complex biochemical and 
immunological abnormalities. The gut-brain axis is central to certain 
encephalopathies of extra-cranial origin, hepatic encephalopathy being the best 
characterized. Commonalities in the clinical characteristics of hepatic 



encephalopathy and a form of autism associated with developmental regression in 
an apparently previously normal child, accompanied by immune-mediated 
gastrointestinal pathology, have led to the proposal that there may be analogous 
mechanisms of toxic encephalopathy in patients with liver failure and some 
children with autism. Aberrations in opioid biochemistry are common to these two 
conditions, and there is evidence that opioid peptides may mediate certain 
aspects of the respective syndromes. The generation of plausible and testable 
hypotheses in this area may help to identify new treatment options in 
encephalopathies of extra-cranial origin. Therapeutic targets for this autistic 
phenotype may include: modification of diet and entero-colonic microbial milieu in 
order to reduce toxin substrates, improve nutritional status and modify mucosal 
immunity; anti-inflammatory/immunomodulatory therapy; and specific treatment 
of dysmotility, focusing, for example, on the pharmacology of local opioid activity 
in the gut.  ( 121 Refs.)  
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Autism and allied autistic spectrum disorders (ASD) present myriad behavioral, 
clinical, and biochemical abnormalities. Parental participation, advanced testing 
protocols, and eclectic treatment strategies have driven progress toward cure. 
Behavioral modification and structured education are beneficial but insufficient. 
Dietary restrictions, including removal of milk and other casein dairy products, 
wheat and other gluten sources, sugar, chocolate, preservatives, and food 
coloring are beneficial and prerequisite to benefit from other interventions. 
Individualized IgG or IgE testing can identify other troublesome foods but not 
non-immune mediated food sensitivities. Gastrointestinal improvement rests on 
controlling Candida and other parasites, and using probiotic bacteria and nutrients 
to correct dysbiosis and decrease gut permeability. Detoxification of mercury and 
other heavy metals by DMSA/DMPS chelation can have marked benefit. 
Documented sulfoxidation-sulfation inadequacies call for sulfur-sulfhydryl 



repletion and other liver p450 support. Many nutrient supplements are beneficial 
and well tolerated, including dimethylglycine (DMG) and a combination of 
pyridoxine (vitamin B6) and magnesium, both of which benefit roughly half of 
ASD cases. Vitamins A, B3, C, and folic acid; the minerals calcium and zinc; cod 
liver oil; and digestive enzymes, all offer benefit. Secretin, a triggering factor for 
digestion, is presently under investigation. Immune therapies (pentoxifyllin, 
intravenous immunoglobulin, transfer factor, and colostrum) benefit selected 
cases. Long-chain omega-3 fatty acids offer great promise. Current 
pharmaceuticals fail to benefit the primary symptoms and can have marked 
adverse effects. Individualized, indepth clinical and laboratory assessments and 
integrative parent-physician-scientist cooperation are the keys to successful ASD 
management.  
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Objectives: To investigate whether measles, mumps, and rubella (MMR) 
vaccination is associated with bowel problems and developmental regression in 



children with autism, looking for evidence of a "new variant" form of autism. 
Design: Population study with case note review linked to independently recorded 
vaccine data. Setting: Five health districts in north east London. Participants: 278 
children with core autism and 195 with atypical autism, mainly identified from 
computerised disability registers and born between 1979 and 1998. Main outcome 
measures: Recorded bowel problems lasting at least three months, age of 
reported regression of the child's development where it was a feature, and 
relation of these to MMR vaccination. Results: The proportion of children with 
developmental regression (25% overall) or bowel symptoms (17%) did not 
change significantly (P value for trend 0.50 and 0.47, respectively) during the 20 
years from 1979, a period which included the introduction of MMR vaccination in 
October 1988. No significant difference was found in rates of bowel problems or 
regression in children who received the MMR vaccine before their parents became 
concerned about their development (where MMR might have caused or triggered 
the autism with regression or bowel problem), compared with those who received 
it only after such concern and those who had not received the MMR vaccine. A 
possible association between non-specific bowel problems and regression in 
children with autism was seen but this was unrelated to MMR vaccination. 
Conclusions: These findings provide no support for an MMR associated "new 
variant" form of autism with developmental regression and bowel problems, and 
further evidence against involvement of MMR vaccine in the initiation of autism.  
DESCRIPTORS:  
* autism; *child; *intestine; *measles; *mumps; *population research; * 
rubella; *vaccination child development; childhood disease; constipation; 
developmental disorder; diarrhea; disability; disease association; disease course; 
disease exacerbation; disease severity; drug safety; enteropathy; food allergy; 
health; human; major clinical study; measles mumps rubella vaccine; measles 
vaccination; mental deficiency; parent; priority journal; register; regression 
analysis; speech disorder; statistical significance; United Kingdom; vaccine  
 

Metabolic approaches to the treatment of autism 
spectrum disorders.  
 
Page T  
Department of Neurosciences, University of California, San Diego, USA.  
Journal of autism and developmental disorders ( UNITED STATES )   Oct 2000 ,   
30 (5) p463-9 ,  ISSN: 0162-3257--Print   Journal Code: 7904301  
Publishing Model Print; Comment in J Autism Dev Disord. 2000 Oct;30(5) 471-3; 
Comment in PMID 11098886  
Document type: Journal Article  
Languages: ENGLISH  
Main Citation Owner: NLM  
Record type: MEDLINE; Completed  
Subfile:   INDEX MEDICUS  
Although the exact prevalence of metabolic abnormalities in autism spectrum 
disorders is unknown, several metabolic defects have been associated with 
autistic symptoms. These include phenylketonuria, histidinemia, adenylosuccinate 
lyase deficiency, dihydropyrimidine dehydrogenase deficiency, 5'-nucleotidase 
superactivity, and phosphoribosylpyrophosphate synthetase deficiency. When the 
metabolic consequences of an enzyme defect are well defined (e.g., 
phenylketonuria, 5'-nucleotidase superactivity), treatment with diet, drugs, or 
nutritional supplements may bring about a dramatic reduction in autistic 
symptoms. This review evaluates evidence for metabolic etiologies in autism 
spectrum disorders, as well as for the efficacy of dietary and vitamin treatments. 



The relationship between gastrointestinal abnormalities and autism spectrum 
disorders is also considered.  
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Purpose: Previous studies in autistic children have shown that they have reduced 
levels of plasma sulphate as compared with age-matched control children and the 
aim of this study was to see if this reflected increased urinary sulphate loss. 
Design: Outpatient-based survey of autistic children and matched controls. 
Materials and methods: The children in the study were elected on the basis of 
ICD-10 criteria and a diagnosis of autism. Use of a behavioural questionnaire 
allowed children with autism to be divided into 3 subsets. Urinary excretion of 
sulphate, sulphite, thiosulphate and thiocyanate was measured in 232 autistic 
children and compared with values from 68 age-matched controls. Results: 
Autistic children excreted higher levels of sulphate, sulphite and thiosulphate, but 
reduced levels of thiocyanate. Conclusions: The significance of these altered 
parameters is discussed with respect to catecholamine metabolism, mucin 
formation, gastrointestinal hormone activation and sulphur anion metabolism.  
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We determined the occurrence of gut mucosal damage using the intestinal 
permeability test in 21 autistic children who had no clinical and laboratory 
findings consistent with known intestinal disorders. An altered intestinal 
permeability was found in 9 of the 21 (43%) autistic patients, but in none of the 
40 controls. Compared to the controls, these nine patients showed a similar mean 
mannitol recovery, but a significantly higher mean lactulose recovery (1.64% +/- 
1.43 vs 0.38% +/- 0.14; P < 0.001). We speculate that an altered intestinal 
permeability could represent a possible mechanism for the increased passage 
through the gut mucosa of peptides derived from foods with subsequent 
behavioural abnormalities.  
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Abstract: Treated persistent ruminative vomiting of a 15-year-old boy with autism 
using a multicomponent behavioral medicine program within a residential facility. 
Preceding intervention the boy had lost 15 pounds associated with high-rate 
ruminating. The treatment program included a combination of dietary, nutritional, 
and behavioral procedures that emphasized food restrictions, satiation, and 
setting condition manipulations. Ruminative vomiting was reduced to near-zero 
levels and weight gain was achieved following treatment implementation. These 
therapeutic gains were sustained during a maintenance programming phase and 
at 1- through 4-month follow-up assessments. Issues related to functional 
assessment and treatment formulation in behavioral medicine intervention for 
ruminative vomiting are discussed.  
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Eight autistic patients with steatorrhoea, hypocalciuria, and alleged behavioural 
improvements on gluten restriction, were fed ordinary diets plus 20 g gluten/day 
for 4 weeks. None of the patients had any significant change in body-weight or 
bowel habit as a result of gluten challenge, nor were any histological 
abnormalities detected on jejunal biopsy. The data suggest that the steatorrhoea 
and hypocalciuria seen in some autistic subjects cannot be accounted for by the 
presence of coeliac disease. Furthermore, these patients should not be confined 
to gluten-free diets, unless rigorous behavioural studies demonstrate a 
statistically significant improvement in behaviour as a result of the diet, or 
deterioration during challenge.  
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