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Abstract  

Introduction: Intellectually disabled is a generalized 
neurodevelopmental disorder characterized by significantly 
impaired intellectual and adaptive functioning. Brain-derived 
neurotrophic factor (BDNF) has emerged as a key 
neurotrophin regulating synaptic plasticity, neuronal 
differentiation and survival. The effect of exercise training on 
BDNF in intellectually disabled educable children is not well 
known. Thus the present study was conducted to examine the 
effect of 8 weeks selected Spark Motor Program on BDNF in 
intellectually disabled educable boys. 
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Material & Methods: Twenty intellectually disabled educable 
boys participated in this study as the subject. The subjects 
were divided into experimental group (n=10) or control group 
(n=10) randomly. The experimental group was performed 
selected Spark Motor Program 3 days a week for 8 weeks. 

Results: The results showed that BDNF had not significant 
change after 8 weeks selected Spark Motor Program. 

Conclusions: In summary, Spark Motor Program that selected 
in this study had not significant effect on BDNF in 
intellectually disabled educable boys. 
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1. Introduction 

Intellectual disability is a disability characterized by significant limitations 
in both intellectual functioning and in adaptive behavior, which covers 
many everyday social and practical skills. This disability originates before 
the age of 18 (1,2). Intellectual disability begins during childhood and 
involves deficits in mental abilities, social skills, and core activities of daily 
living when compared to same-aged peers (3). Intellectual disability affects 
about 2–3% of the general population. Seventy-five to ninety percent of 
the affected people have mild intellectual disability (2). 

It is well established on the fact that regular exercise can help in treating 
various brain disorders such as autism (4,5), depression (6), insomnia (7), 
Parkinson disease (8), and Alzheimer’s disease (9). However in case of the 
patients with intellectual disabilities, they lack determination to 
participate in any physical exercise mainly due to decreased motor nerves 
activity, behavioral disorder, lack of concentration and poor 
communication skills. Additionally, since establishing voluntarily 
participations and self-motivations are difficult for the intellectual 
disabled patients, the effectiveness of the rehabilitation treatment is also 
very limited (10). Therefore there is a need for appropriate measure to be 
taken for the purpose of providing interest and motivation to the 
intellectually disabled patients. 
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Neurotrophins play a pivotal role in the functioning of the nervous system 
including development, survival, function and plasticity. Brain-Derived 
Neurotrophic Factor (BDNF) is the most abundant and widely distributed 
neurotrophin in the mammalian Central Nervous System (CNS). Since the 
purification of BDNF protein, definitive evidence has emerged for its key 
role in mammalian brain development, physiology and pathology (11). 
There is a growing evidence for the role of BDNF in the survival, 
differentiation and plasticity of neurons throughout the brain and spinal 
cord. BDNF is thought to participate by inhibiting apoptosis (12) and 
stimulating sprouting and neuronal reorganization (13). The cellular 
actions of BDNF are believed to be mediated through tyrosine kinase 
receptor B (TrkB) and by p75NTR (p75neurotrophin receptor), a member 
of the TNF (tumor necrosis factor) receptor superfamily (14). Previous 
studies indicated that exercise training increases levels of neurotrophic 
factors in the brains of humans (15), but effect of exercise training on 
BDNF in intellectually disabled educable children is not well known. Thus 
the present study was conducted to examine the effect of 8 weeks selected 
Spark Motor Program on BDNF in intellectually disabled educable boys. 

2. Materials and Methods 

Subjects 

The participants of this experiment are 20 intellectually disabled patients, 
aged between 10~14 with second to third degree of mental disability 
ratings which included autistic patients. The parents or guardian of the 
subjects were given both verbal and written instructions outlining the 
experimental procedure, and written informed consent was obtained. The 
study was approved by the Islamic Azad University, Shiraz branch Ethics 
Committee. The subjects were divided into experimental group (n=10) or 
control group (n=10) randomly.  

Measurements 

Anthropometric measurements 

Height and weight were measured, and body mass index (BMI) was 
calculated by dividing weight (kg) by height (m2).  
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Biochemical analyses 

Fasted, resting morning blood samples (5 ml) were taken at the same time 
before and after 8 weeks intervention. All the subjects fasted at least for 
12 hours and a fasting blood sample was obtained by venipuncture. Serum 
obtained was frozen at -22 oC for subsequent analysis. The serum BDNF 
level was measured in duplicate using an enzyme-linked immunosorbent 
assay (ELISA) kits (Eastbiopharm Co. LTD.; China). The sensitivity of 
kit was 0.01 ng/ml. 

Spark Motor Program  

Selected exercise program was originated from Spark Motor Program that 
involves exercising and playing. Two kind of Spark Physical Education 
plan are exist: Elementary PE (1.K-2 PE 2. 3-6 PE) and Secondary PE 
(1. Middle School PE 2. High School PE). Gross motor skills like crawling, 
balancing and running are expanded during early childhood and are 
considered as a necessary item of motor development. The major muscle 
groups are mostly responsible for gross motor movements. Fine motor 
skills are those attributed to the coordination of minor groups of muscles 
for example involved in playing piano. Test of Gross Motor Development-
edition 2 called TGMD-2 is a norm-reference measurement of gross motor 
development (16).  

The exercise program includes 45 minutes for each session that is divided 
into 4 parts. The first 15 minutes is allocated to warm up and then playing 
for 10 minutes that involves motor skill movements, next 10 minutes for 
manipulation movement skills and finally 10 minutes for cool down. The 
experimental group did the selected spark motor program 3 times in the 
week and for 8 weeks (17). During this period the control group did their 
routine activity. In the end of the 24th session, the posttest was conducted.  

Statistical analysis 

Results were expressed as the mean ± SD and distributions of all variables 
were assessed for normality. Data were analyzed using Mann-Whitney U 
test. The level of significance in all statistical analyses was set at P<0.05. 
Data analysis was performed using SPSS software for windows (version 
17, SPSS, Inc., Chicago, IL). 
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Results 

Anthropometric parameters of the subjects are presented in Table 1. No 
significant differences were observed on the anthropometric parameters of 
the subjects at baseline. 

Table 1. Anthropometric parameters (mean ± SD) of the subjects 

 Experimental group (mean±SD) Control group (mean±SD) 

Height (cm) 143.0 ± 10.3 141.5 ± 8.8 

Body weight (Kg) 38.3 ± 9.4 37.7 ± 8.3 

BMI (Kg/m2) 18.3 ± 2.7 18.5 ± 2.1 

 

The data on BDNF concentration of the experimental and control group 
is presented on figure 1. The results indicated that although BDNF 
concentration increases in the experimental group, but it was not 
significant statistically (z = -1.4, P = 0.1).  

 
Figure 1. BDNF concentration of the subjects 

3. Discussion 

BDNF is a member of the neurotrophin family of survival-promoting 
molecules, plays a vital role in the growth, development, maintenance, 
and function of several neuronal systems (18). Lee et al. (2014) indicated 
that BDNF levels are lower in the intellectually disabled educable cases 
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than the normal cases (10). Previous studies indicated that exercise 
training increases levels of neurotrophic factors in the brains of humans 
(15), but effect of exercise training on BDNF in intellectually disabled 
educable children is not well known. In this experiment, the effect of Spark 
Motor Program measures on the changes of BDNF values were analyzed 
and discussed accordingly in the intellectually disabled educable boys. 

Our results showed that although BDNF concentration increases after 8 
weeks selected Spark Motor Program, but it was not significant 
statistically. Lee et al. (2014) reported that BDNF levels increase by 52.6% 
after 12 weeks aquatic training program in the intellectually disabled 
patients (10). According to the Seifert et al. (2010), it has been suggested 
that the BDNF concentration was increased in the brain after 3 month of 
exercising (19), and the Ferris et al. (2007) and Hillman et al. (2008) 
studies have reported that the brain function was increased including 
cognitive function resulted by the BDNF increase through exercising 
(20,21). These discrepancy results might due to subjects’ population, 
mode, type and duration of exercise training.  

Low BDNF mRNA and protein levels in the brain are reported in several 
patient groups (22,23), and serum BDNF levels are reduced in patients 
with autism, Alzheimer’s disease and major depression (4-6,9). Conversely, 
when patients are treated with antidepressants both hippocampal BDNF 
mRNA expression and serum BDNF levels increase (24,25). Seifert et al. 
(2010) demonstrated that BDNF mRNA expression was increased in the 
hippocampus in rats following exercise training (19), and the endurance 
training-induced increase in BDNF release from the brain at rest suggests 
that exercise may be neuroprotective and important for maintaining 
neuronal health and survival in humans suffering from neurological and 
psychiatric diseases and diseases related to obesity and physical inactivity 
(19). Since cortisol inhibits hippocampal BDNF production (26) and 
resting BDNF level has inverse relationship to the leptin concentration 
(27), thus exercise- induced changes on BDNF levels are related to blood 
cortisol and leptin levels. We couldn’t measure cortisol and leptin levels 
in the current study and additional studies are needed to evaluate these 
mechanisms. On the other hand, Seifert et al. (2010) noted that the site 
of blood sampling is affected on the BDNF concentration (19).  
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In the present study, blood samples were obtained from the antecubital 
vein however in the Seifert et al. study blood samples were obtained from 
the internal jugular vein with the catheter advanced to the bulb of the 
vein. Seifert et al. (2010) noted that because BDNF crosses the blood-
brain barrier in both directions (28) and the influence of platelets to the 
measured values is considered minimal, the increase in internal jugular 
venous BDNF concentration following endurance training, most likely, 
reflects increased release from the brain (19).  

4. Conclusion 

In conclusion, Spark Motor Program that selected in this study had not 
significant effect on BDNF in intellectually disabled educable boys. It is 
suggested that in the future studies, to obtain cortisol and leptin levels 
and take blood samples from the internal jugular vein for to ensure the 
accuracy of the evaluation of BDNF concentration.  
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