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Abstract:

Background: Mitochondrial dysfunction and abnormal brain bioenergetics can cause

autism.Cellular function impairment due to mitochondrial dysfunction may cause cognitive

impairment, language deficits and abnormal energy metabolism in autism. Objective: The aim

of this study was to evaluate biochemical evidence of the mitochondrial dysfunction by measuring

blood ammonia, serum lactate, alanine aminotransferase (ALT), aspartate aminotransferase

(AST) and creatinine kinase (CK) in autism spectrum disorder children.

Methods: This observational type of analytical study with case-control design was conducted

in the Department of Physiology of Bangabandhu Sheikh Mujib Medical University (BSMMU),

Shahbag, Dhaka.  For this study, a total number of 20 Subjects were randomly selected, among

which 10 were apparently healthy subjects (control group-A) for comparison and 10 were

diagnosed children with autism spectrum disorder (study group-B). 5ml venous blood was

collected from both groups for analysis serum CK, AST, ALT, lactate and blood ammonia. Blood

ammonia, serum lactate, AST, ALT and CK level were estimated in all children by standard

laboratory method. Independent sample‘t’ test was used for statistical analysis. P value <0.05

was accepted as significant. The mean of all the measured biochemical variables in normal

children were within normal ranges.

Result: Blood ammonia, serum lactate, AST, CK were found significantly higher in autism

spectrum disorder children in comparison to control.

Conclusion: From the result of this study it may be concluded that mitochondrial dysfunction

occur in autistic spectrum disorder children .
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Introduction

Impaired social interaction, communication
and imaginative skills as well as stereotyped,
bizarre behaviour patterns and interests
characterize autistic   syndromes. The children
have a restricted number of interests 

1,2,3.
According to the American Psychiatric
Association (1994),  autism is associated with
behavioral, developmental, neuropathological
and sensory abnormalities. Autism is usually
diagnosed between mthe ages of 2 to 10 years
of age, with peak prevalence between 5 to 8
years of age 4. A group of common developmental

disorders are called Autism Spectrum
Disorders (ASD). The word spectrum refers to a
wide range of disorders having different
domains according to the severity of features5.
Autistic disorders have three core symptomatic
domains: deficits in communication, abnormal
social interaction, and restrictive or repetitive
interests and behaviors6. Autism is a metabolic
disorder that ultimately affects the CNS and
its function7. Mitochondrial dysfunction is one
of the important causes of autism spectrum
disorder. A recent study revealed that 80% of
children with autism spectrum disorder may



have mitochondrial dysfunction8. The number
of mitochondria in a cell is directly proportional
to the energy requirement of that cell. Skeletal
muscle, gastrointestinal system and brain
contain large numbers of mitochondria. In
addition, mitochondrial dysfunction causes
impairment of neuronal function, with
imbalance in excitatory and inhibitory
neurotransmitters9. The mitochondrial
disorders are based on clinical, biochemical,
molecular and histological findings.
Biochemical basis of mitochondrial dysfunction
are lactate, ammonia, creatinine kinase (CK),
aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) level in blood. As in
mitochondrial dysfunction TCA cycle
impairment occur so conversion of pyruvate to
lactate, alanine, TCA cycle intermediates
increases and aerobic respiration inhibited.
Inhibition of aerobic respiration leads to â-
oxidation impairment and decreases cellular
energy level that lead to increase in anaerobic
respiration. So, lactate level increases9.

Ammonia is produced in intestine by bacteria
during protein metabolism. Liver detoxify
ammonia to urea by urea cycle10. In this
process three ATP molecules needed. In
mitochondrial dysfunction ATP level decreases
that impairs urea cycle.  So ammonia level in
blood increases9. Increased ammonia level in
autism spetrum disorder children may lead to
toxicity and ATP depletion in brain11.

Mitochondrial dysfunction causes loss of some
cellular integrity of certain organ such as
muscle and liver. Enzymes of these organs
comes out of cell. So serum creatinine kinase
(CK), serum aspartate aminotransferase (AST)
and alanine aminotransferase (ALT) rises9.
Some researcher found increased ammomia
and lactate level in a study12. Some researcher
of USA found elevation of serum aspartate
aminotransferase (AST) in 38% of autism
spetrum disorder children with mitochondrial
dysfunction and in 15% of normal children.
Elevation of serum creatinine kinase (CK) also
found in 47% of these children 13.

With the best of our knowledge, no published
data is available in our country. The outcome
of this study will reveal the importance of

screening of the mitochondrial dysfunction in
autism spectrum disorder children.  The result
of this study may help the clinician in early
diagnosis of mitochondrial dysfunction in
autism spetrum disorder children and help in
diet planning for these children.

Materials and Methods

10 diagnosed children of Autism Spectrum
disorder (Group B), with age range 3-5 year were
taken for this analytical type of case-control
study. 10 age and BMI matched apparently
healthy children were taken as control (Group
A). This study was conducted in the Department
of Physiology of Bangabandhu Sheikh Mujib
Medical University (BSMMU), Shahbag, Dhaka.
The study group was selected from the Parent’s
Forum (DOHS, Mohakhali) for autism spectrum
disorder children and the control group was
selected from some normal school. After
selection of the subject, thorough information
was given to their parents about the objective
and study procedure. Their parents were
encouraged for voluntary participation of their
children. Their parents were also allowed
freedom to withdraw their children from the
study even after participation whenever they
feel like. When their parents were agreed for
participation then an informed written consent
was obtained from their parents. The parents
of subject were requested to attend the
Department of Physiology of BSMMU, Dhaka for
examination of their children. Detail personal,
medical, family, socioeconomic, occupational
and dietary histories of the children were
recorded in a data schedule from their parents.
Thorough physical examinations of the subject
were done. Anthropometric measurement
including age and BMI were taken. Then 5 ml
of venous blood were collected from ante-cubital
vein from each subject of both groups for
estimation of biochemical variables.
Immediately after taking the blood, blood
ammonia was measured in the laboratory of
the BIRDEM. Then serum lactate, creatine
kinase (CK), aspartate aminotransferase (AST)
and alanine aminotransferase (ALT) level were
measured in the laboratory of the Biochemistry
Department, BSMMU. Data were expressed in
mean ± SE and also in percentage. Statistical

J Dhaka Med Coll. Vol. 26, No. 1. April, 2017

44



analysis was done by using SPSS for windows
version 16. Independent samples‘t’ test were
used as the tests of significance. P value <0.05
was accepted as significant.

Results

 In this study, the mean value of blood ammonia,
serum lactate, serum aspartate amino-
transferase and creatine kinase levels were
significantly higher in the study group  in

comparison to that of healthy control children
(p<0.001) . Percentages of elevated serum
enzymes level are summarized in Table-II. In
this study, blood ammonia, serum lactate,
AST, ALT and CK level were higher in 9(90%),
8(80%), 3 (30%), 0(0%) and 4 (40%) subjects of
study group. But blood ammonia level were
higher in only 1(10%) and no rise of serum
lactate, AST, ALT and CK level in control group
respectively.

Table- I

Characteristics of the study subjects.

Parameters Neurodevelopmental Healthy children p

disorder children (n= 50) (n= 50) value

Blood Ammonia 50.50 ± 4.15 22.60 ± 2.16 0.000***

(ìmol/l) (20 - 71) (15 - 38)

Serum 32.35 ± 7.44 12.50 ± 0.92 0.026*

Lactate (mg/dl) (16 - 56) (8 - 17)

Serum AST (U/L) 36.60 ± 3.87 24.80 ± 1.94 0.017*

(17 - 63) (15 - 35)

Serum ALT (U/L) 34.90 ± 2.65 33.60± 3.55 0.773ns

(28 – 81) (17 - 56)

Serum CK (U/L) 187.30 ± 11.89 134.76 ± 5.69 0.000***

(70 - 456) (67 - 230)

Data are expressed as Mean ± SE. For statistical analysis, independent student‘t’ test was performed
for comparison between study (autism spectrum disorder children) and control (healthy children)
group. Figures in parentheses indicate ranges.

***p = d”0.001 ns = Non significant
  **p = d”0.01 n = Number of subjects
    *p = <0.05

Table- II

Percentage of study and control groups with elevated serum enzymes

Parameters Neurodevelopmental disorder Healthy

children (n= 50) children (n= 50)

Elevated blood ammonia no. (%) 9 (90%) 1 (10%)

Elevated serum lactate no. (%) 8 (80%) 0 (0%)

Elevated serum AST no. (%) 3 (30%) 0 (0%)

Elevated serum ALT no. (%) 0 (0%) 0 (0%)

Elevated serum CK no. (%) 4 (40%) 0 (0%)

Figure in parenthesis indicate percentage. ‘n’ indicate total number of subjects.
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Discussion

The present study was undertaken to observe
some biochemical variables in children with
autism spectrum disorder in order to evaluate
their mitochondrial dysfunction. Mitochondrial
dysfunction were assessed by measuring blood
ammonia, serum lactate, creatine kinase (CK),
aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) level in autism
spectrum disorder children. All these variables
were also studied in apparently healthy age and
sex matched normal children for comparison.
In this study, values of all the biochemical
variables of healthy subjects were within
physiological limit and were almost similar to
those reported by different investigators abroad
13, 14, 15.

In this study, blood ammonia level was higher
in the study group compared to control group.
Almost similar findings were observed by
several investigators from different
countries12, 16

. In this present study, blood
ammonia level was significantly higher in the
study group (p<0.001) than those of control
group. In addition, blood ammonia level was
found abnormally high in 90% children of study
group and in 10% children of control group.
Some investigators also observed increased
blood ammonia level in 78% of autism spectrum
disorder children12.

In our study, serum lactate level was higher
in the study group compare to control group.
Almost similar types of findings were also
reported by several studies 9, 15, 17, 18

.. In this
present study, increased serum lactate level
was found in 80% of study group, whereas
serum lactate level was found within normal
range in the entire control group. Similarly,
increased levels of serum lactate were reported
as 30%, 35%, 76.7% and 76% of autism
spectrum disorder children9,14,15,19.

In our study, serum aspartate amino-
transferase (AST) level was higher in the study
group compare to control group and this
supported by some studies9, 13. In this present
study, serum aspartate aminotransferase
(AST) level was significantly higher in the study
group than those of control group. In addition,
increased serum AST level was found in 30%

of study group, whereas serum AST level was
found within normal range in the entire control
group. Some investigator also found elevated
serum AST level in 38% and 36% of autistic
spectrum disorders children13, 15.

In this study, serum alanine aminotransferase
(ALT) level was not higher in the study group
compared to control group. Several investigators
reported elevated serum alanine
aminotransferase level in 52% of autism
spectrum disorder children15.

In this present study, serum creatine kinase
(CK) level was higher in the study group
compared to control group. Almost same findings
were reported by several investigators from
different countries13. Moreover, serum
creatine kinase (CK) level was found
significantly higher in the study group  than
those of control group. Again, serum CK level
was found higher in 40% of study group,
whereas serum CK level was found within
normal range in the entire control group. Some
reaserchers also found elevated serum CK
level in 47% and 28% of autism spectrum
disorder children13, 15.

Conclusion

From the result of this case-control type of study,
it may be concluded that mitochondrial
dysfunction occur in children with autism
spectrum disorder children.
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