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Abstract

Autism refers a wide range of conditions and the most prominent are challenges with social skills, repetitive behaviors, speech

disturbances. By now, it is known that there is no one type of autism, but there are many of them which are caused by genetic factors

and environmental influences. Sometimes autism is called autism spectrum disorders which reflect the wide variation in challenges

and strengths possessed by each person with autism (e.g., gastrointestinal disorders, seizures, sleep disturbances, attention deficit

and hyperactivity disorders, anxiety etc.). Around one third of all people with autism remain nonverbal and have and intellectual

disability. This condition can be detected as early as 18 months, but the most obvious signs tend to appear between 2 and 3 years

of age. Only early intervention in those patients can improve outcomes. There are no many articles published regarding laboratory

findings in autism patients. By performing holistic approach in patient healing, we also face autistic children in everyday practice. In

this paper we represented case of twins suffering from autism. We found that both of them had elevation of free triiodothyronine,

oxytocin, osteocalcin, and basophils. We found that vitamin D level in both twins was lower than recommended. Further research in

this field is necessary to reveal whether these findings are causal factors for autism or are an effect of the disease.
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Abbreviation

ASD: Autism Spectrum Disorder; OT: Oxytocin; TH: Thyroid Hor-
mones; fT3: Free Triiodothyronine; FRa: Folate Receptor a; FRAAs:
Folate Receptor a Autoantibodies; TPO-Ab: Thyroid Peroxidase
Antibody; ADHD: Attention Deficit Hyperactivity Disorder

Introduction

Autism spectrum disorder (ASD) is the name for a range of
conditions, including Asperger syndrome, that affect a person's
social interaction, communication, interests and behavior. The
Centers for Disease Control and Prevention (CDC) estimates
autism'’s prevalence as 1 in 68 children in the United States. Autism
is the most frequent in girls (1 in 42 boys versus 1 in 189 girls).

When UK is considered, it is estimated that one in every 100

people has autism. Previous means that around 700.000 children
in UK live with autism. When Australia is considered, it is estimated
that almost 230.000 Australians live with ASD which is around four
times more frequent in boys than in girls. Surprisingly, India, one of
the biggest countries in the World, has no accurate data of autism
prevalence [1]. Children having autism express symptoms before
the age of three. Diagnosis can sometimes be made by the age of
three or later. Only early intervention in those patients can improve

outcomes.

Causes of ASD are various; one of them is for sure gene influ-
ence. However, no specific genes are linked with ASD. Aside of
genes, certain influence can be attributed to environmental trig-
gers. The most suspected environmental compounds listed in epi-

demiology that can have influence on ASD, are tetrachlorodiben-

Citation: Slobodan Dunji¢, et al. “Laboratory Findings in Twins Suffering from Autism - Case Report". Acta Scientific Pharmaceutical Sciences 3.5 (2019):

172-176.



Laboratory Findings in Twins Suffering from Autism - Case Report

zodioxin, pesticides, benzo (a) pyrene, heavy metals, valproate,
acetaminophen, cocaine, bisphenol A, phthalates, polyhalogenated
biphenyls, diesel constituents, etc. Also, there are listed endocrine
disruptors (over 100) including paraquat, atrazine and other pes-
ticides not yet studied in autism and many compounds used in
food, cosmetics or household products (including tretinoin, soy
phytoestrogens, aspartame, titanium dioxide, and sodium fluo-
ride). Recent studies have shown that heavy exposure to pesticides
and air pollution (especially particulate matter < 2.5 and 10 pm in
diameter) during pregnancy is also associated with ASD [2]. Many
polluting chemical substances can interfere with thyroid hormone
(TH) metabolism and this might lead to abnormalities in the neu-
rological development of the fetus or the child. Some papers de-
scribe connection between thyroid gland dysfunction and autism
development [3]. Researchers also examined other possible relat-
ed factors. They found that maternal infections (rubella and CMV
with fetal brain injuries, and possibly Influenza with fever), pro-
longed fever and maternal inflammation, especially with changes
in a variety of inflammatory cytokines and antibodies that cross
the placenta can lead to ASD by affecting the fetal brain. There
are also drugs which can be related to ASD development. Follow-
ing drugs are listed: valproic acid, thalidomide, misoprostol, etc.
2-adrenergic receptor agonists and paracetamol have also lately
been associated with increased rate of ASD but the data is too pre-
liminary and inconclusive [4]. Advanced parental age is also asso-
ciated with higher risk of ASD. Birth complications that are associ-
ated with trauma or ischemia and hypoxia have also shown strong
links to ASD. On the other side, other pregnancy-related factors
such as maternal obesity and diabetes, and caesarian section have
shown a less strong (but significant) association with risk of ASD.
Food allergies are often associated with ASD. In one case-report,
milk and peanut allergies were reported in 13 months old child
[5]. There is growing interest in the role of the oxytocin system in
social cognition and behavior. The neuropeptide oxytocin and its
receptor have been predicted to be involved in the regulation of
social functioning in autism spectrum disorders. Some research-
ers investigated the level of oxytocin (OT) in people suffering from
ASD. They found that individuals with ASD may exhibit a dysregu-
lation in OT on the basis of changes in OT receptor gene expression

[6]. OT can be released from brain during stressful condition [7].
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On the other side, there is an increased interest in research of pos-
sible role of vitamin D in autism people. So far, vitamin D has been
known as relevant factor for bone health. However, evidence has
recently accumulated for an impact of vitamin D on mental health.
Namely, results from 25 cross-sectional studies, as well as, from 8
longitudinal studies suggest a role of vitamin D in the pathogenesis
of mental disorders in childhood and adolescence [8]. Also, many
studies have highlighted hypovitaminosis-D as a potential environ-
mental risk factor for a variety of conditions such as multiple scle-
rosis, asthma, cardiovascular disease, and, more recently, psychi-
atric diseases. However, whether hypovitaminosis-D is a potential
causative factor for the development or activity in these conditions
or whether hypovitaminosis-D may be due to increased vitamin-D
consumption by an activated immune system (reverse causation)
is the focus of intense research [9]. Usually, diagnosis goes thought
two stages - one is general developmental screening during well-
child checkups, and the second is additional evaluation which is
done by different specialists, such are, psychologist, psychiatrists,
pediatrician, speech and language therapist. However, no much
data are published regarding laboratory findings in people suffer-
ing from ASD. Most used therapies for patient suffering from ASD
are speech and language therapy, occupational therapy, education-
al support etc. As for medication, there are no specific therapies but
the easy some problems such are irritability, aggression, repetitive

behavior, hyperactivity etc. [10-12].

Case Report

The paper is going to present laboratory data we found in twins
suffering from ASD. Brothers are 4 years of age. They have been
diagnosed with ASD and came for additional holistic treatment in
Center for Integrative procedures and Supplements “Dr Dunjic”,
Belgrade, Serbia. Staff of the Center deal with holistic approach
in treating the patients and the therapy is fully personalized
(every person receives personally tailored treatment). Approach
in healing the patients is not to treat disease/condition, but to
treat whole body trying to resolve homeostasis which is impaired.
Following check-up, boys were referred to standard laboratory
analysis. The vast majority of the biochemical analyses were within
physiological range. In this paper, only specific analyses which
were out of physiological values will be presented. The data are

shown in table 1.
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Parameter (unit and fT3 Vitamin D Oxytocin Osteocalcin Monocites
physiological range) | (pmol/L; 3,1-6,8) | (nmol/L; 75-200) | (pg/mL;40-210) | (ng/mL; 24-70) | (%; 3,0-8,0%)
One brother 6,98 41,3 536,8 78 8,4
Other brother 7,06 30,7 394,4 74,9 10,6

Table 1: Values of biochemical parameters which were out of physiological range in twins suffering from ASD.

Discussion

Results from previous table show that the level of free
triiodothyronine (fT3) was higher than maximal proposed level
in both twins. There are numerous papers discussing possible
connection between thyroid gland disfunction and ASD. Thus
in one paper, author noted that folate receptor a (FRa) auto
antibodies (FRAAs) are prevalent in autism spectrum disorder.
The main mechanism of action would be that FRAAs disrupt folate
transport across the blood-brain barrier by binding to the FRa.
Thyroid dysfunction is frequently found in children with ASD. Also,
paper stated that foetal and neonatal exposure to maternal FRAAs
could affect the development of the thyroid and may contribute to
the pathology in ASD [13]. There is a research which tried to find
connection between autoimmune thyroiditis and ASD. Namely,
researcher followed mothers with autoimmune thyroiditis having
elevation of thyroid peroxidase antibody during pregnancy
(TPO-Ab; elevation is considered if >1561U/mL) and related that
finding with and development of ASD in their children. Study
was conducted in Finland. There were 967 matched case-control
pairs enrolled in this study, and data were analyzed by conditional
logistic regression for matched sets. Researchers found that the
prevalence of maternal TPO-Ab+ was significantly increased
in pregnancies giving rise to autism cases (6.15%) compared
to controls (3.54%). Also, the odds of autism were increased by
nearly 80% among offspring of mothers who were TPO-Ab+ during
pregnancy (OR=1.78, 95% CI=1.16-2.75, p=0.009), compared to
mothers negative for this autoantibody. There was also a significant
relationship between maternal TPO-Ab defined as a continuous
variable and odds of autism (OR=1.09, 95% CI=1.01, 1.17, p=0.02).
Finally, authors concluded that autoimmune disorders are related

to autism in offspring [14].

Very interesting results came out from Danish study which
is done between 1991 and 2004. The study enrolled 857,014
singletons alive and living in Denmark at the age of 3 years. The Cox
proportional hazards model was applied to estimate the hazard
ratio (HR) with 95% confidence interval (95% CI) for risk of ASD

in children born to mothers with thyroid dysfunction. Analysis
was adjusted for potential confounding factors. Altogether, 30,295
singletons (3.5%) were born to mothers with thyroid dysfunction.
Both maternal hyperthyroidism diagnosed and treated for the first
time after the birth of the child and hypothyroidism increased
the risk of ASD in the child (adjusted HR 1.23; 95% CI 1.05-1.44;
adjusted HR 1.34; 95% CI 1.14-1.59). Authors explained this finding
by the fact that children may have been exposed to abnormal levels
of maternal thyroid hormone already present during the pregnancy,
and this untreated condition could increase the risk of specific
neurodevelopmental disorders in those children [15]. In the focus
of recent researches is also possible association between deficiency
of some vitamins and ASD development. In one study, there were
77 children and adolescents of both sexes enrolled. 50 of them
had attention deficit hyperactivity disorder (ADHD) and ASD. The
rest of studied group (n=27) was their control. The blood samples
were obtained between 8:00 and 9:00 A.M. The ASD group had the
highest ferritin and the lowest vitamins B12 and D levels. Vitamin
D levels of the ADHD group were significantly lower compared to
the healthy controls. Based on this study results, authors concluded
that there is a need for supplementation of vitamins B12 and D in
the ASD and ADHD patients [16]. Also, deficiency of vitamin D in
ASD patients was seen in other studies and the importance for

supplementation of this vitamin is highlighted [17].

When vitamin D is considered, it was found that the level in
both twins were lower than it is recommended. Now, it is very good
known that vitamin D is lower in children with ASD. Vitamin D, as
hormone, regulates about 3% of the 26,000 genes in the coding
human genome. It is found that vitamin D also regulates brain
development and has an effect on neurotransmission and synaptic
plasticity. Some studies found that high dose vitamin D improves
the core symptoms of autism in about 75% of autistic children. The
doses used in some studies were 4001U/day, 5,0001U/day up to
150,0001U/month IM. On the other hand, in terms of prevention,
one study showed that supplementation during pregnancy with
5,0001U/day and during infancy and early childhood (1,0001U/day)
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significantly reduced the expected incidence of autism in mothers
who already had one autistic child from 5% do 20% [18]. Also,
animal studies have suggested that transient prenatal vitamin D

deficiency is associated with altered brain development [19].

The development of ASD is suggested to be related to abnor-
malities of the oxytocin-arginin-vasopressin system. Previous re-
sults suggest that OXT and arginine vasopressin (AVP) may play
a role in the etiopathogenesis of ASD [20]. The effects of oxytocin
on social cognition and behavior have recently attracted consider-
able attention and numerous papers have researched the possible
role of oxytocin as therapeutic agent to treat ASD [21,22]. Animal
models also demonstrated that the neuropeptide oxytocin plays an
important role in social recognition and bonding. On the bonding,
human-based research has explored its therapeutic potential for
social dysfunction in psychiatric disorders [23]. The results that
we obtained in our research are somehow controversial in relation
to current attitude regarding the use of oxytocin and ASD treat-
ment. At one side we found an elevation of oxytocin level and, at
the other, review of literature showed that oxytocin is promising
therapeutic agent in treating an ASD. The authors of the paper
would like to discuss that this result could be due to high presence
of less active oxytocin and/or presence of less sensitive receptors

for oxytocin.

By searching a medical literature, no much data was found
regarding osteocalcin and development of ASD. One interesting
research was done by Karsenty and associates. They showed that
osteocalcin crosses the placenta from mother to fetus and that
this maternal pool of osteocalcin is necessary for formation of
the hippocampus and the establishment of memory. Lastly, they
showed that once-a-day injections of osteocalcin in osteocalcin-
null mothers during pregnancy could prevent the development of
behavioral abnormalities in their offspring. The study was done
on mice. The researchers showed unambiguously that osteocalcin
can cross the blood-brain barrier and binds to neurons in the
brainstem, midbrain, and hippocampus (which is responsible for
learning and memory). Osteocalcin promotes the birth of neurons
and increases the synthesis of several neurotransmitters, including
serotonin, dopamine, and catecholamine. They also found that
osteocalcin-null mice had abnormally small hippocampi [24]. In
these twins with ASD we found an elevation of osteocalcin level.

Based on scarced literature published so far, one may expect
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that osteocalcin level in children suffering from ASD would be
lower than in children with no ASD. However, such result was not
obtained. Possible explanation for this finding is that osteocalcin
was less effective in these two subjects which resulted in elevation
of its plasma level. The other possible reason for this finding could
be presence of less sensitive receptors for osteocalcin which,
in turn, caused elevation of osteocalcin. Aside of this finding, we
observed that vast majority of our patients - children with ASD
have an elevation of osteocalcin. However, no statistical analysis
was done so far to compare mean levels of osteocalcin between

children having ASD and their controls.

Finally we observed an elevation of basophils in differential
blood count. Basophils play an important role in preventing blood
clotting; this is due to heparin that they contain. Also, thanking to
heparin, they have an important role in allergic reactions, and they
help body to produce antibodies called immunoglobulin E (IgE).
Plenty of different conditions can cause an elevation of basophils
in blood stream, such are viral infections, lymphoma, hemolytic
anemia, following splenectomy, myeloproliferative diseases,
inflammation, endocrine diseases and conditions. However, to
date we found no study describing an elevation of basophils in
autistic children. According to our observation based on every day
practice, this finding could be explained by inappropriate reaction
of immune system in those children which, very often, have allergic

reactions. These twins have allergies in anamnesis.

Conclusions

By presentation of these two cases of twin brothers with ASD,
we found an elevation of oxytocin, osteocalcin, basophils, fT3, and
decrease in vitamin D level. The associations described in this
review emphasize again how little we know about the etiology and
pathogenesis of ASD. According to our observation from everyday
practice, we have noticed that vast majority of autism patients have
elevation of osteocalcin, oxytocin, and presence of impaired function
of thyroid gland. However, we did not perform statistical analysis
to test if the difference is statistically significant in comparison to
controls. It is obvious that we need more epidemiologic data to
establish many of these associations, but if proven, they might be

promising avenues for prevention and treating ASD.
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