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Abstract
Objectives: Gastrointestinal symptoms are a common feature in children with pervasive developmental disorders, drawing attention to a
potential association with celiac disease or gluten sensitivity. However, studies to date regarding the immune response to gluten in Pervasive
Developmental disorders and its association with celiac disease have been inconsistent.
Subjects and Methods: This cross sectional case control study included 45 patients aged 3 to 12 years (with or without gastrointestinal
symptoms) diagnosed with Pervasive Developmental Disorders according to DSM- IV TR, Childhood Autism Rating Scale (CARS) and Gallium
test for autistic characters. EEG was done to diagnose epilepsy. They had been regularly attending out patient clinic of center for care of children
with special needs, institute of postgraduate childhood studies; Ain shams University, Egypt for at least one year. Forty five apparently healthy
children of matched age and sex were recruited as a control group. Serum levels of IgG, IgA, IgM class antibodies to gliadin were measured by
using ELISA methods.
Results: A total of forty five autistic children with confirmed diagnosis aged between 3 to 12 years were studied. They were 36 males and 9
females with male to female ratio 3.5:1. The mean age of introduction to cereals was 6 months (range 4- § months). The main gastrointestinal
symptoms as abdominal distension was present in 20 patients (44.4%), constipation in 16 patients (35.6%), chronic diarrhea in § patients (17.8%),
vomiting in 9 patients (20%), anorexia in 19 patients (42.2%), iron- deficiency anemia that does not respond to iron therapy in 24 patients (53.3%),
feeding difficulties in 10 patients (22.2%). None of the autistics examined were positive for IgA and IgG antibodies tested, and 60% patients
showed high serum levels of IgM antibodies to gliadin.
Conclusion: The increased anti- gliadin antibody response and its association with GI symptoms points to a potential mechanism involving
immunologic and/or intestinal permeability abnormalities in affected children. Immunological detection of, IgA, IgM and IgG antibodies class to
gliadin are useful tool in the diagnosis and follow- up of the disease.
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Introduction:

Pervasive developmental disorders are behavioral disorders with onset
before 36 months characterized by impairment of social interest and
behaviors. Other characteristics include, sensory dysfunction, in
appropriate laughing arid giggling little or no eye contact, apparent
insensitivity to pain, preference to be alone and many more according to
the American psychiatric association (American psychiatric Association
1994).

In the last 20 years, an increase in the incidence of pervasive
developmental disorders has unexplained. The etiology of PDDs is
complex and usually, the underlying pathologic mechanisms are
unknown. Some scientists emphasize the possible impact of a number of
postnatal factors ranging from environmental toxins to dietary factors
(Waterhouse et.al., 1996).

Gastrointestinal diseases are more common in children with
neurological disability (Sullivan, 1997, and Torrente et.al., 2002) describe
unexpected intestinal inflammation with low grade colitis. Wakefield et.al.
(2002) have suggested that peptides formed through the incomplete
breakdown of foods containing gluten and casein derived from dairy
product, exhibit direct opiod activity or form ligands for peptidase, which
break down endogenous endorphins and enkephalins. Individuals who
cannot metabolize gluten produce antigliadin which they can not
metabolize further. This A gliadin binds to A and D opoid receptors.
These receptors associate with mood and behavior.

Opoids like gliadorphin (gluten opoid and casein opiod) are toxic for
children with pervasive developmental disorder due to the fact that these
children have abnormal leaky gastrointestinal tract. Instead of completely
digesting and excreting these opioid proteins, some of the partially
digested gluten and casein proteins leak out of the gut and are transported
to other parts of the body before they can be completely digested. The
opoid protein travels through the bloodstream cross the blood brain barrier
to enter brain and stimulate morphine like effect casein protein and
causing inattentiveness, unclear thinking, irregular sleeping and eating
patterns (Shattock and Whiteley, 2002).

Gastrointestinal symptoms are a common feature in children with
pervasive developmental disorders, drawing attention to a potential
association with celiac disease. Eliminating gluten and casein has shown
to be effective in reducing some of the behavioral symptoms of autism.
Knivsberg et.al, (1995) looked at the neurological effects of the dietary
gluten fraction gliadin in autistic children who had gastrointestinal
problems. When the children were exposed to an oral dose (1 g) of gliadin,
frontal nerve impulses were significantly inhibited.

Johnson and Myers (2007) were noted an improvement of social,
cognitive, and communication skills when they were placed on a diet free
of gluten. Therefore, the present study aimed at assessing the prevalence of
gastrointestinal disturbances in pervasive developmental disorders, and

studying the determinants of gastrointestinal disturbances and pervasive

developmental disorders represented in anti- gliadin antibody (IgA, IgM
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and IgG) and evaluating the potential link between Pervasive
Developmental disorders and gastrointestinal disturbances.

Patients And Methods
Patients:

This cross sectional case control study included 45 patients aged 3 to
12 years (with or without gastrointestinal symptoms) diagnosed with
Pervasive Developmental Disorders. The inclusion criteria for selection
included all children with Pervasive Developmental Disorders and
gastrointestinal symptoms, who had been regularly attending out patient
clinic of center for care of children with special needs, institute of
postgraduate childhood studies; Ain shams University, Egypt for at least
one year. Both males and females were included. Exclusion criteria
included autistic children suffering from acute or chronic infection; Drugs
affecting gastrointestinal tract. The diagnosis of Pervasive Developmental
Disorders was established on the basis of medical history, physical
examination according to DSM- IV TR, Childhood Autism Rating Scale
(C.AR.S.) and Gallium test for autistic characters. EEG was done to
diagnose epilepsy. The parents were asked to complete a questionnaire
regarding the child's medical and behavioral history. Control group
included forty five age, sex and social class comparable apparently healthy
children without history suggestive of medical, neurological or psychiatric
disorders. They were 10 males representing (50%), and 10 females
representing (50%). They were selected from the outpatients' clinic at
National Research Center while they were coming for follow up. The
study was conducted in accordance to ethical procedures of institute of
postgraduate childhood studies, Ain Shams University, and National
Research Center (NRC) ethics. Written informed consent was obtained
from the parents of the participating children.

Methods:

All patients will be subjected to full detailed history including age and
sex of patients, perinatal, developmental, immunization history, and
history of behavior disorders, the presence of convulsions, duration and
course of disease, age of beginning of treatment and the treatment
regimen, co morbidity or complications. Inquiring about special diets, a
prior of food allergy, types of food selectivity, frequent vomiting, a prior
diagnosis of gastro esophageal reflux, abdominal pain, abnormal stool
pattern, characteristics of the bowel movements, diarrhea, constipation,
use of laxatives or enemas, fecal soiling, number of bowel movements per
day and prior visits to a gastroenterologist. Through clinical examination
including general and, systemic examination (chest, heart, abdomen), and
neurological evaluation. The severity of gastrointestinal disturbance will
be evaluated. The parents were asked to complete a questionnaire
regarding the child's medical and behavioral history.

Biochemical Measurements

From all cases, and controls, 5 cc venous blood samples were obtained
by venipuncture and collected in plain tubes, and after gentle mixing
allowed to clot at room temperature, and then centrifuged for 10 minutes.

Serum Human Casein antibody level was measured using an enzyme-
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linked immunosorbent assay (ELISA) kit (Glory science, USA) according
to the method described by Greenberg (14). The kit use a double- antibody
sandwish enzyme- linked immunosorbent assays (ELISA) to assay the
level of human casein in samples. All wash steps were performed using an
ELISA washer (Robonik ELISA plate washer, Mahape, Navi Mumbai,
India Biotek ELX800 Mumbai, India), whereas the absorbance of all
samples were read using the ELISA reader (Biotek ELx800) at 450 nm. A
standard curve of the absorbance versus concentration was plotted using
the calibrators. The concentration of Casein antibody level in the samples
was determined directly from the curve. Cutoff values for serum Human
Casein <200 ng/mL is considered to be normal.

Samples were assayed in a single large batch, in duplicate. Anti-
gliadin antibody (IgA, IgM and IgG) was measured by an enzyme- linked
immunosorbent assay using (ELISA) kit (Immunospec corporation, CA)
according to the method of Trocone and Ferguson (1991). The
immunospec gliadin IgA, IgG, IgM ELISA test system is designed to
detect IgA, IgG, IgM class antibodies to Gliadin in human sera. Walls of
plastic microwell strips are sensitized by passive absorption with Gliadin
antigen. The test procedure involves three incubation steps: test sera
(properly diluted) are incubated in antigen coated microwells. Any antigen
specific antibody in the sample will bind to the Immobilized antigen. The
plate is washed to remove unbound antibody and other serum components
and peroxidase conjugated goat anti- human IgA, IgG, IgM in chain
specific is added to the wells and the plate is incubated, and the conjugate
will react gliadin antibody Immobilized on the solid phase in step 1. The
wells are washed to remove un- reached conjugate. The microwells
containing immobilized peroxidase conjugate are incubated with
peroxidase Substrate Solution. Hydrolysis of the Substrate by peroxides
produces a color change. After a period of time the reaction is stopped and
the color Intensity of the solution is measured photometrically. The color
Intensity of the solution depends upon the antibody concentration in lie
original test sample. The plates were read at a wavelength of 450nm and
measure the optical density (OD) of each wall against the reagent blank.
The plate was read within 30 minutes after the addition of the Stop
Solution. The mean OD of the Calibrator was calculated. A cutoff OD
value (0.39) for positive samples has been determined by the manufacturer
and correlated to the Calibrator. The correction factor was determined,
and the cutoff OD value was calculated by multiply the CF by the mean
OD of'the Calibrator determined above.

Statistical Analysis:

Data obtained from the research will be organized, tabulated and
analyzed through IBM personal computer. Statistical analyses were
performed using the SPSS statistical package software for Windows
version 20 (SPSS Inc., Chicago, Illinois, USA). Parametric variables are
expressed as the meant* SD. Differences between parametric variables
among the controls and the studied patients groups were analyzed using
two tailed unpaired t- test. Qualitative variables were assessed by Chi-

square test. A P value <0.05 was considered significant difference and p<

0.005 was considered highly significant difference.
Results:

A total of Forty five children with pervasive developmental disorders
aged between 3 to 12 years were studied. They were 36 males and 9
females with male to female ratio 3.5:1. All patients had been delivered at
full- term through normal vaginal delivery. Growth and developmental
delay were present in 5 patients (11.1%). Table (1) illustrates Socio-
Demographic and clinical data of the studied cases. Anxiety was present
in 22.2% patients, sleep problems in 13.3% patients, depression in 11.1%
patients, hyperactivity in 11.1% patients, and self injurious behavior in
4.4% patients. Figure (1) showed behavior disorders of the studied
patients.

In this study, 21 patients (48%) had perinatal complications in the
form of asphyxia (25.7%), jaundice in (11.9%), head trauma in (2.2%)
neonatal convulsions in (2.2%), and respiratory distress in (4.4%).

The main gastrointestinal symptoms of the patients suffering from
pervasive developmental disorders were abdominal distension in 20
patients (44.4%), constipation in 16 patients (35.6%), chronic diarrhea in 8
patients (17.8%), vomiting in 9 patients (20%), anorexia in 19 patients
(42.2%), iron- deficiency anemia that does not respond to oral iron
therapy in 24 patients (53.3%), and feeding difficulties in 10 patients
(22.2%). Table (2) showed gastrointestinal symptoms of the studied
patients.

Our studied patients with autism showed statistically significantly
higher levels of serum (IgM) class antibodies to gliadin, serum casein
antibodies, and significantly lower serum levels of DPP- IV (P<0.000 in
all). None of the autistics examined were positive for IgA and IgG
antibodies tested, and 60% patients showed high serum levels of IgM
antibodies to gliadin. Table (3) showed comparison of the laboratory
findings of the studied patients and control groups. Table (4) showed the
percentages of serum antigliadin IgA antibodies in the studied patients.
Figure (2) showed comparison of serum levels of IgA- AgA, and IgG-
AgA of the studied patients versus control groups. Figure (3) showed
comparison of serum levels of IgM- AgA of the studied patients versus
control groups.

There are significant relationships between serum levels of IgA, IgG,
IgM antigliadins antibodies, casein antibody and DPP- IV activity with
some GIT symptoms. Table (5) showed relation of serum levels of IgA,
IgG, IgM antigliadins antibodies with some GIT symptoms in the studied
cases group.

Discussion:

Gastrointestinal diseases are more common in children with a
neurological disability and previous reports describe unexpected intestinal
inflammation, with low- grade colitis, (Torrente et.al. 2002& Melmed
et.al. 2000) and duodenitis with reduced disaccharides in children with
autism. Immunohistochemical studies suggest an immune response
targeted at the gut epithelium, with a possible autoimmune cause (Murch

et.al. 1998& Dalrymple et.al. 1992). Immunologic hypersensitivity to the
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gliadin component of wheat and other cereal grains causes gluten-
sensitive enteropathy. This results in malabsorption and fatty diarrhea.
The consequences of malabsorption are weight loss, nutritional
deficiencies, and growth failure in children (Papadopoulou et.al. 1994).
The gastrointestinal (GI) lesion responds rapidly to gluten exclusion from
the diet, both clinically and histologically (Lucarelli et.al. 1995).

Knivsberg et.al. (2001), claimed that gluten sensitivity could play an
important role in the pathophysiology of autism. Knivsberg et.al. 2002
have suggested that food peptides derived from gluten and casein might be
able to determine toxic effects at the level of the central nervous system by
affecting neurotransmitter releases, uptake and metabolism and behavioral
consequences.

Therefore, the aim of our study is to assess the prevalence of
gastrointestinal disturbances in pervasive developmental disorders, and to
study determinants of gastrointestinal disturbances and pervasive
developmental disorders through the measurement of casein antibody, and
anti- gliadin antibody (IgA, IgM and IgG) levels and to evaluate the
potential link between Pervasive Developmental disorders and
gastrointestinal disturbances.

This cross sectional case control study included 2 groups of children,
forty five patients in group I with Pervasive Developmental Disorders and
gastrointestinal symptoms. They were diagnosed with Pervasive
Developmental Disorders according to DSM- IV TR, Childhood Autism
Rating Scale (C.A.R.S.) and Gallium test for autistic characters. They had
been regularly attending out patient clinic of center for care of children
with special needs, institute of postgraduate childhood studies; Ain shams
University, Egypt for at least one year. Forty five apparently healthy
children from public schools of matched age and sex were recruited as a
control group with no history of pervasive developmental disorders in
group IL.

In our present study, the studied patients' age was ranging between (3-
12) years, (36 male and 9 female) with male to female ratio 3.5:1. This was
in accordance with (Luke& Tsai, 2004) that has shown a predominance of
boys over girls. Ratio of 3 or 4 boys to 1 girl have consistently been
reported.

It is hypothesized that males have lower threshold for brain
dysfunction than females, resulting in a higher incidence of autism in
males. According to this hypothesis more severe brain damage would be
required to produce autism in a girl, resulting in more severely impaired
autistic child (Rapin, 2002). In our present study, Girls are usually more
severely affected than boys and on an average score less on intelligence
tests.

In our present study, all patients had been delivered at full- term
through normal vaginal delivery, and there was no history of bleeding
after the first trimester and maternal use of medication, prenatal
infections, or obstetric complications. It is not clear whether obstetric
complications caused PDDs or whether PDDsé& obstetric complications

resulted from another problem (James, 2005). The results of numerous
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studies show the many PDDS children have organization disorders such
as cerebral palsy, hydrocephalus, congenital rubella, toxoplasmosis,
tuberous sclerosis, cytomegalovirus infection, meningitis, encephalitis,
severe brain hemorrhage and many types of epilepsy. (Tasi, 2004) has
reported that other predisposing factors appear in children with the
histories of pervasive developmental disorders. These predisposing factors
may include increased maternal age, bleeding after the first trimester and
maternal use of medication.

In our present study, 21 patients (48%) had perinatal complications in
the form of asphyxia (25.7%), jaundice in (11.9%), head trauma in (2.2%)
neonatal convulsions in (2.2%), and respiratory distress in (4.4%). This is
in the agreement with a number of studies that have shown an increased
frequency of perinatal and neonatal complications in PPDs. PPDs have
significantly more congenital anomalies than do in siblings that suggest
the complication in the first trimester are more common (Burd et.al.,
1999). A higher than expected incidence of perinatal complications seems
to occur in infants who are later diagnosed with autistic disorder in the
neonatal period autistic children has a high incidence respiratory distress
syndrome and neonatal anemia (Kaplan& Sadoct, 2004). Kernicteras,
which describes basal ganglia damage secondary to neonatal jaundice, was
also reported to PPDs autistic disorders. This can be explained in the light
of the increasing evidence that the volume and function in the basal
ganglia are different in PDDs (Karnebeek et.al. 2002).

In a study by Schultz et.al (2006) carried on 861 children with autistic
disorders, and 123 control children, Who reported that, children who were
not breast fed or were fed infant formula without doeosahexaonoic acid
arachiolonic supplementation are significantly more likely to have
pervasive developmental disorder. In our present study, (56.7%) patients
were breast fed and (43.3%) patients were artificial fed.

In this study 18 out of 45 Children (40%) had epilepsy. This result
coincided with that reported by Muroz et.al. (2008), who reported that the
rate of epilepsy in PDDs is higher than in other developmental disorders
and estimates point to frequency range between 7% and 42%. Ashwood&
Van de water, (2004) and Vojdani et.al, (2004) who concluded that a
subgroup of patients with PDDs most of them autistic Disorder produce
antibodies against purkinge cells and gliadin and casein peptides which
may be responsible for some of the neurological symptoms in autism.
Epilepsy occurs in up to 30 percent of those with autism can amplify their
symptoms Murphy (2001).

The mechanical production of speech is impaired in autistic patients.
The speech may be like that of robot there may be chanting or singsong
speech, with odd prolongation of sound syllables and words odd
respiratory rhythms may produce staccato speech in some PDDS
individuals& (Luke& Tsai, 2004).

In this study, behavior disorders such as anxiety was present in 9
patients (20%), depression in 5 patients (11.1%); Aversion to particular
sounds in 10 patients (22.2%), angry outbursts in 8 patients (17.8%) self

injurious behavior in 2 patients (4.4%), sleep problems in 6 patients
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(13.3%), and hyperactivity in 5 patients (11.1%). Consistent with Luke
and Tsai, 2004, the effective expression of PDDs people may affect their
mood often is labile Sobbing, crying, or screaming may be unexplained. In
appropriate laughing and giggling may occur for no obvious reason.
Peculiar habits such as hair pulling, biting parts of body were present
particularly in mentally retarded PDDs children.

Research has revealed that PPDs autism has familial links with other
mental disorders, notably depression, obsessive- compulsive disorders and
motor tics. Depression is more frequent in immediate relatives and pre-
dates the arrival of the child with PDDs autism. However, it occurrence is
linked to the development of depressions in the child with PDDs Murphy
(2001).

Children with pervasive developmental disorders frequently develop
gastrointestinal symptoms such as constipation, diarrhea, abdominal
discomfort and distension (Reichelt et.al. 1990). In our present study, the
main GIT symptoms as abdominal distension were present in 20 patients
(44.4%), constipation in 16 patients (35.6%), chronic diarrhea in 8 patients
(17.8%), vomiting in 9 patients (20%), Anorexia in 19 patients (42.2%),
iron- deficiency anemia that does not respond to iron therapy in 24
patients (53.3%), feeding difficulties in 10 patients (22.2%). Growth and
developmental delay were present in 5 patients (11.1%). This is in the
agreement with Horvath et.al, 1999, who reported a 69% prevalence of
histological esophagitis and a 58% prevalence of intestinal disaccharides
deficiency in a group of 36 autistic children studied by upper
gastrointestinal endoscopy and biopsy.

Constipation is a relatively common problem in children, with
estimates of prevalence in otherwise, normal children reaching up to 8%
and 30% in autistic children. The significantly higher incidence of
constipation observed in autistic children examined in this study, could be
due to the fact that they are very meticulous eaters with eating problems,
most of them refusing to eat fruits and vegetables. Some scientists reported
an improvement in social interaction, communication and imaginative
skills in autistic children on gluten free diet as compared to control
(Ciclitira et.al. 2001).

Consistent with Ghaem et.al. (1998), our present study showed that
children with autistic disorders frequently have reflux esophagitis. Infants
and children with gastroesophagal reflux disease more frequently have
sleep disturbance than the normal population. Night time wake- up with
pain, abdominal discomfort or both is common feature of
gastroesophageal reflux and reflux esophagitis in children. There is higher
prevalence of sleep disturbances and sudden irritability in children with
PDDS who had GI symptoms.

Our studied patients with autism showed statistically significantly
higher serum levels of (IgM) class antibodies to gliadin, and serum casein
antibodies compared with unrelated healthy controls, (P<0.05 in all).
None of the autistics examined were positive for IgA and IgG antibodies

tested, and 28 patients (62.2%) showed high serum levels of IgM
antibodies to gliadin. This is in the agreement with Al- Ayadhi (2006),

who reported that, none of the autistic examined were positive for any of

the antibodies tested, including anti- gliadin antibody (IgA and IgG).

However, our results are not in the agreement with Trajkouski (2008),

who found elevated levels of antibodies to gluten and casein in population

of 35 autistic children relative to 21 of the subjects' neurotypical sibiling.

Antigliadin antibodies are produced against gluten present in wheat, they

are used to diagnose gluten sensitive entropathy, can be found in autism.

Kawashati, et.al. (2006) performed IgG- AGA testing for gluten and

casein in 30 children with autism 53% were observed to be positive for

casein, while 50% were positive for glutens.

In this study, there are significant relationships between serum levels
of IgA, IgG, IgM antigliadins antibodies, and some GIT symptoms. This
is in accordance with the results of the study conducted by Nicolov et.al.
(2009).

Conclusion:

In the children with autism, serum levels of anti- gliadin IgM antibody
were higher compared to healthy controls. The increased anti- gliadin
antibody response and its association with GI symptoms points to a
potential mechanism involving immunologic and/ or intestinal
permeability abnormalities in affected children. This research supports
parents trying a gluten- free diet for their child with autism. Studies with
larger sample sizes are needed to confirm the results obtained in this
study.
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Table (1) Socio- Demographic and clinical data of the studied cases

Variables (Present History) No. (%)
Male 36 (80%)
Sex
Female 9 (20%)
Right 29 (64.4%)
Left 9 (20%)
Both 7 (15.6%)
Delayed Growth 5(11.1%)
Delayed Speech 25 (55.6%)
Handedness Developmental Delay 5(11.1%)
Age At Onset Of Symptoms 5(11.1%)
Hyperactivity 2 (4.4%
No Eye To Eye Contact 3(6.7%)
Epilepsy 18 (40%)
Otitis Media 16 (35.6%)
Asphyxia 12 (26.7%)
Jaundice 5 (11.9%)
Postnatal Complications |Head Trauma 1(2.2%)
Neonatal Convulsions 1(2.2%)
Respiratory Distress 2 (4.4%)
. . Enuresis 14 (31.1%)
Sphincteric Control
Encorporesis 37 (82.2%)

Table (2) Gastrointestinal symptoms of the studied patients.

GIT Symptom No. (%)
Vomiting 9 (20%)
constipation 16 (35.6%)
Diarrhea 8 (17.8%)
Abdominal Distension 20 (44.4%)
Past History Of Dehydration 10 (22.2%)
Recurrent Attacks Of Abdominal Pain 14 (31.1%)
Fatigue 11 (24.4%)
Failure To Thrive 13 (28.9%)
Iron- deficiency anemia that does not respond to iron therapy 24 (53.3%)
Food Sensitivity 19 (42.2%)
Intolerance Of Particular Foods 18 (40%)
Anorexia 19 (42.2%)
Feeding Difficulties 10 (22.2%)

Table (3) Comparison of the laboratory findings of the patients and control groups.
Variable Case (n= 45) |Control (n= 20) T Value p
Meant SD | Meant SD

Serum Iga- Antigliadin Antibody | 95.67+15.89 | 161.60+ 23.65 | 13.21 <0.01
Serum Igg- Antigliadin Antibody |90.20+ 80.73 | 153.02+ 31.61 | 3.35 <0.05
Serum Igm- Antigliadin Antibody | 2.74% 1.21 0.96x 0.19 9.64 <0.01

Table (4) Percentages of serum antigliadin IgA antibodies in the studied patients.

Variable N %

Normal Antigliadin Iga 45 100
Normal Antigliadin Igg 45 100
Negative Antigliadin Igm 6 13.3
Positive Antigliadin Igm 39 86.7

Table (5) Relation of serum levels of IgA, IgG, IgM antigliadins antibodies and some
GIT symptoms in the studied cases group

Positive History Of IgA IgG IgM
IT Symptoms | Antigliadin | Antigliadin | Antigliadin

Variables t P t P t p

Vomiting 0.390 | <0.01 | 0.455 | <0.01 | 0.784 | <0.01
Constipation 0.579 | <0.01 | 0.493 | <0.01 | 0.528 | <0.01
Diarrhea 0.362 | <0.05 | 0.368 | <0.05 | 0.844 | <0.01
Pale, foul- smelling stool 0.043 | >0.05 | 0.061 | >0.05 | 0.002 | >0.05
Recurrent Attacks Of Abdominal Pain | 0.524 | <0.01 | 0.577 | <0.01| 0.584 | <0.01
Food Sensitivity 0.388 | <0.01 | 0.501 | <0.01 | 0.459 | <0.01
Intolerance Of Particular Foods 0.449 | <0.01 | 0.455 | <0.01 | 0.480 | <0.01
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Figure (1) Behavior disorders of the studied patients.

Aversion to Anxiety Angry Sleep Depression  Hyperactivity Self-
patticular outbursts, problems injurious
sounds behavior

Figure (2) Comparison of serum levels of IgA- AgA, and I gG- AgA of the studied
patients versus control groups.
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Figure (3): Comparison of serum levels of IgM-AgA of the studied patients versus control
groups.
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