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A
utistic disorder is a spectrum of

developmental disorder characterized by

impairment of social interaction and

communication. The prevalence and

incidence of autism have risen steeply over the past

decade; however, the etiopathogenesis is still

unknown. Recently, some authors have suggested that

food peptides may reach the central nervous system

through a defect of the intestinal permeability and

produce toxic effects fowards the central nervous

system.1

ABSTRACT

Background The etiopathogenesis of autistic disorder is unknown.
Some authors suggest that food peptides may reach the central
nervous system through a defect of intestinal permeability and pro-
duce toxic effects resulting in behavior impairment.
Objectives To investigate the prevalence of increased intestinal
permeability in children with autistic disorder using oral D-xylose
test.
Method A cross-sectional study was conducted on 27 children
with autistic disorder and 54 healthy children (27 siblings and 27
unrelated children matching with those of the autistic group). The
subjects underwent oral D-xylose test. Subjects were free from
fever, drugs, and diarrhea. Student t-test and chi-square were used
for statistical analysis.
Results Prevalence of increased intestinal permeability in the au-
tistic group was 63%, which proved to be significant (P=0.007,
95%CI: -0.931; -0.987) compared to controls.
Conclusion The intestinal permeability significantly increased in
autistic children [Pediatr Indones 2006;46:37-40].
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It has been reported that 43% of autistic patients

showed increased intestinal permeability. A study on

36 autistic children who experienced gastrointestinal

symptoms, by using endoscopy with biopsy, found that

gastrointestinal abnormalities may contribute to be-

havioral problems.3 Intestinal permeability can be in-

directly measured by oral D-xylose test. It has been

used to compare intestinal function between healthy

infants and infants with mucosal abnormalities of the

small intestines.4 In subjects with normal intestinal

permeability, orally administered D-xylose is absorbed

which results in high blood concentrations and there-

fore can be measured, where the maximum level is

reached at 1 hour.6 In conditions of increased intesti-

nal permeability, due to mucosal abnormalities, D-

xylose can not be absorbed therefore only little xylose

concentration can be detected in blood.4,5

The aim of this study was to investigate the

prevalence of increased intestinal permeability using

oral D-xylose test in children with autistic disorder

compared to normal children. The results obtained

from this study may contribute to the management of

autistic patients.
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determined by calculating percentage of weight for

height.

Data were processed by SPSS version 11.5 for

Windows and analyzed  using student t-test and chi-

square. P<0.05 was considered as a statistically sig-

nificant difference.

Results

Eighty one subjects were included in this study. Table

1 shows that there were no statistical differences

among three groups.

The mean level of oral D-xylose in control sub-

jects was 18.5 (SE 1.45) mg/dl and it was not statisti-

cally different in sibling and non-sibling group

(P=0.270), but it was significantly different in autis-

tic and control groups (Table 2).

As illustrated in Figure 1, the results and me-

dian level of blood xylose concentration in autistic

and control groups were different. The prevalence of

increased intestinal permeability in autistic group was

17 of 27 children while in the control group only 17

of 54 children, while in the control group it was only

17 of 54 children (P=0.026, 95% CI: 0.345; 0.918).

Discussion

There was no significant difference between levels of

D-xylose concentration in the sibling and non-sibling

Methods

This was a cross-sectional study conducted at Klinik

Anakku, a private clinic in Jakarta, during July-

September 2004. Twenty seven children aged 2-18

years, who met inclusion criteria for the autistic group

[based on Diagnostic and Statistical Manual of Mental

Disorders Fourth Edition (DSM-IV)] were enrolled

in this study. Fifty-four healthy children, consisting of

27 siblings and 27 unrelated children (recruited from

a foster home in Jakarta) who matched with those of

the autistic group in age, sex, and nutritional status,

were also enrolled as comparison. All subjects were

free from fever or drugs, such as acetyl salycilic acid,

ibuprofen, and neomycin, and free from diarrhea for

at least 1 week before the test. Parents of subjects

signed the informed consent and allowed their

children to participate in this study. The study was

approved by the Committee of Medical Research

Ethics, Medical School, University of Indonesia.

A five percent solution of D-xylose was adminis-

tered orally after the subjects underwent fasting for at

least 4 hours. Sixty minutes after administration, venous

blood was taken and blood xylose concentration level

was determined using a modified micro-method deter-

mination.
6
 Normal blood xylose concentration was ob-

tained from healthy children, since there was no study

on D-xylose concentration in Indonesian children.

Anthropometric data including weight and

height were obtained from all subjects using standard

anthropometrics procedures. Nutritional status was

TABLE 2. D-XYLOSE TEST RESULTS IN AUTISTIC AND CONTROL GROUP

Group Total sample Mean SD SE Mean   P 95%CI
                            value

Autistic 27 14.9 5.17 0.99                           - 0.931;
Control 54 18.5 5.34 0.73         0.007         - 0.987

TABLE 1. CHARACTERISTICS OF CHILDREN WITH AUTISTIC DISORDER AND MATCHED CONTROLS

Control group

Subject characteristics Autistic group Sibling  Non sibling
n=27  n=27 n=27

Sex
  Male 21 21 21
  Female 6 6 6
Age, mean (SD) (years) 4.3 (1.2) 4.0 (1.5) 4.2 (1.3)
Weight for height, mean (SD) (%) 103 (14.9) 101 (7.3) 97 (9.5)
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subjects (P=0.270). It was previously reported that one-

hour blood D-xylose test for healthy children showed

levels over 20 mg/dl and a mean level of 35 mg/dl. In

this study, the lower limit in healthy children was 17

mg/dl and the mean level was 18.5 mg/dl. The

prevalence of increased intestinal permeability in

autistic group was 17 of 27 (63%). This result is higher

than the prevalence reported by D’Eufemia et al2, who

measured intestinal permeability with lactulose-manitol

and found increased intestinal permeability in 9 of 21

(43% subjects). There are several possible explanations

for such different results.2,4,7 Tropical enteropathy in

developing countries were often diagnosed on the basis

of morphological abnormalities of duodenal and jejunal

mucosa as well as depressed xylose absorption. Oral D-

xylose test might also be difficult to interpret since the

day-to-day variation of absorption. Nevertheless, these

factors presumably affect the interpretation of the D-

xylose test, both in developed and developing

countries.8,9 The clinical significance of the increase in

intestinal permeability for sugar probes is still a subject

of investigation. Although the assumption has been

made that alterations in gut barrier function, as assessed

by changes in intestinal permeability, predispose to

bacterial translocation, there is yet no evidence in

humans to support this view.10

Histological examinations of small intestine in

36 children with autistic disorder, who had frequent

gastrointestinal complaint, revealed grade I or II re-

flux esophagitis in 25 (69.4%), chronic gastritis in 15,

and chronic duodenitis in 24. It was hypothesised that

chronic intestinal disease and malabsorption may be

causal factors in the development of autistic disor-

der.3 The result obtained from this study may con-

tribute to the management of autistic patients. Low

levels of D-xylose concentration indicate upper small

intestinal enteropathy while positive results can also

occur in other conditions such as Celiac diseases, cow’s

milk protein enteropathy (CMPSE), protein loosing

enteropathy, intractable diarrhea, etc.11-15

In conclusion, this study reveals that intestinal

permeability in children with autistic disorder is signifi-

cantly different compared to that of healthy children

and the prevalence of increased intestinal permeability

is 63% in the autistic group. Thus, we recommend to

evaluate intestinal function, such as with oral D-xy-

lose test in children with autistic disorder. It is presumed

that increased intestinal permeability might play a role

in the development of autistic disorder.
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FIGURE 1. ORAL D-XYLOSE TEST RESULTS IN AUTISTIC GROUP DISORDER AND CONTROL SUBJECTS
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