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Abstract: The objective of this study was to assess lipid profile among restricted diet control autistic patients in
Khartoum Autism spectrum disorders (ASDs) Centers. This was cross-sectional study carried out in 80 control
diet autistic patients (4 to 16 years old) compared with 80 controls matched healthy non-autistic subjects. Lipids
profile (Cholesterol, triglycerides, LDL-C, HDL-C and LDL/HDL ratio) were measured after overnight fasting
blood samples collection. Independent t-test analyses showed cholesterol, HDL and LDL were lower in autistic
patients compared to controls with (p-value 0.004, 0.000, 0.009) respectively. In addition triglycerides was
higher in autistic patients compared to controls (p-value 0.025), while LDL/HDL ratio was insignificantly
difference (p-value 0.516). Persian's correlation showed positive correlation between cholesterol versus HDL-
C, LDL-C and LDL/HDL ratio with (p-value 0.000, 0.000 and 0.025) respectively, negative correlations were
observed between HDL-C when compared with triglycerides and LDL/HDL ratio (p-value 0.000 and 0.000
respectively, also positive correlation between BMI and triglycerides (p-value 0.020). Our study concludes
restriction control diet shows satisfactory results of lipids in autistic subjects, thus contributes to maintain
normal lipids and could help to reduce symptoms related to hyperlipidemia.

Keywords: Lipids, diet control, autism, neurological disorders

I.  Introduction

Autism spectrum disorders (ASDs) is heterogeneous and neurodevelopment behaviorally (1) which
diagnosed in children, young people and adults (2). Caloric restriction has been suggested to exert
neuroprotective effects, including improved mitochondrial function, decreased oxidative stress and apoptosis,
and inhibition of proinflammatory mediators and it's expected to be use in the treatment of convulsion diseases
(3). Patient with autism involves delays impairment in social skills thus level of intellectual functioning is highly
variable with the patient of autism (4, 5)

Prevalence of autism is 4-5 per 10,000 which account approximately 1 in 2,000, prevalence increased
to 10-20 per 10,000 or one in every 500 to 1,000 in some area (6). The etiology of autism spectrum disorders is
unknown but suggests many genes defect may be involved in tandem with environmental factors (7).

The brain has highest percentage of lipids specifically phospholipids and poly unsaturated fatty acid
(PUFAS) any decrease in lipid concentration lead to developing brain and involved in pathophysiology of autism
spectrum disorder (8) the omega-3 docoshohexaenoic and omega-6 arachidonic acid are PUFAS in brain and in
composition of neuronal membranes (9) the arachidonic acid is metabolized by cyclooxygenase and
lipoxygenase, lead to formation of prostaglandins and leukotrienes that increase in brain injury and lead to
increase blood brain barrier permeability (10), abnormalities of fatty acid metabolism play role in the pathology
of various psychiatric disorders such as attention deficit hyperactivity disorder dyslexia, dyspraxia, bipolar
disorder and schizophrenia (11). Reaction between PUFAs and ROS lead to lipid peroxides and hydrocarbon,
these are highly toxic to the cells (12), atherosclerosis development by increase of lipids peroxidation (13).
Chronic neurologic disorder caused by deficient of vital lipids, essential neural lipids component and cholesterol
these are involved in normal motor and mental capacity, also cholesterol is important for neuron signaling (14,
16). Smith-Lemli Opitz Syndrome (SLOS) is disorder of the cholesterol metabolism lead to deceased cholesterol
levels thus many children with SOLS demonstrate autism associated behaviors (15). Patients with ASDs
suggested having low cholesterol levels, HDL, LDL/HDL ratio and high triglycerides levels (16).

Il. Materials and Methods
In descriptive cross-sectional study was carried out in hundred and sixty subjects, 80 samples taken
from diagnosed control diet autistic patients, age (4 to 16 years old) and 80 apparently health as control group,
data were collected using questionnaire. Fasting venipuncture blood specimen (5ML) was collected, samples
kept in a test tube at room temperature. Clotted blood sample was centrifuged at 4000 r.p.m and separated, then
quickly stored at -20 °C till used.
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2.1 Ethical consideration

The study was approved from ethical committee of Faculty of Medical Laboratory Sciences, Al-
Neelain University. All participants were informed by the aims of the study and written inform consent was
obtained from all participant parent's.

The estimation of lipid profile was measured by using BTS-310 Biosystem semi auto-analyzer.
2.2 Estimation of Cholesterol and Triglycerides

Brief according to manufactured, triglyceride in the sample originates by mean of the coupled reaction
a colored complex (quinonaimina). Cholesterol reacts with cholesterol oxidase/peroxidase by coupled reaction
to form colored complex (quinonaimina) then both colored formed were measured at 500 hm against the blank.

2.3 Estimation of HDL-C and LDL-C

Brief according to manufactured 0.2 ml of sample was added into 0.5 ml of phosphotungstate and
magnesium ions then tube mixed thoroughly every 2 min for 10 min for precipitation. Then enzymatic
cholesterol method was used for estimation. LDL-C was calculated by following formula: LDL= Total
cholesterol — triglycerides/5 -HDL Also LDL:HDL was calculated and the result expressed as LDL:HDL ratio.

2.4 Estimation of Body Mix Index (BMI)
BMI of all participants were calculated using the following general formula:
BMI= Wight/ (length/m)?

2.5 Statistical analysis

Statistical analysis was done using SPSS version 16.0. Independent t-test and person’s correlation were applied

to compare mean concentration of study groups and to observe association between parameters respectively. All
p-values were considered as statistically significant.

I11. Results
Table 1. Frequency of autism among gender
Gender Frequency Ratio
Males 64 (80%) 4:1
Females 16 (20%)

Results expressed as (%) and ratio

Table 2. Mean concentration of study parameters among autism versus control group

Variables Autistic patients Control group p-value
Mean+SD Mean+SD
Cholesterol 120.1+17.9 133.6+ 22.0 0.004
Triglycerides 107.5+ 26.8 92.3+32.2 0.025
HDL 43.4+8.28 51.33+8.8 0.000
LDL 55.2+17.2 66.1+19.1 0.009
LDL:HDL 1.46+0.97 1.34+0.51 0.516
BMI 20.3+ 4.32 21.0+£3.9 0.420

Results expressed as Mean£SD, significant differences considered as p- value <0.05

Table 3. Show correlation results between study parameters and variables

Variables Male Female p-value
Mean+SD Mean+SD
Cholesterol 119.2+17.96 131.6+ 16.3 0.253
Triglycerides 107.2+ 16.3 111.0+25.51 0.815
HDL 42.8+8.40 50.33+8.60 0.077
LDL 54.9+17.6 59.33+13.4 0.593
LDL:HDL 1.48+1.00 1.1740.15 0.576
BMI 20.2+ 4.48 21.67+0.58 0.078

Results expressed as Mean£SD, significant differences considered as p- value <0.05
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Figure 1. Presenting correlation between study parameters and variables
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Person's correlation analysis, A. Cholesterol and LDL, B. Cholesterol and HDL, C. Cholesterol and
LDL:HDL ratio, D. LDL and LDL:HDL ratio, E. HDL and LDL:HDL ratio, F. Triglycerides and BMI, G.
Triglycerides and Triglycerides and HDL, H. Triglycerides and cholesterol. R Indicates positive or negative
correlation. P-value: indicates strength of correlation.

IV. Discussions

The study aims to evaluate the lipids profile among control diet autism spectrum disorders (ASDs) and
its correlation with study variables. The ASDs is impaired social interactions and communication, with
restricted interest activates, and behaviors, it is estimated that 12-16% of children have development or
behavioral disorders, the autism is more common in male than female (17). The overall ratio of autism in
present study shows Sudanese autistic male was 4 fold higher than female.

The results of present study shows conclusive evidence that mean concentration of cholesterol, HDL
and LDL in diet control autistic patients were significantly lower in comparison with control group p-value
(0.004, 0.000, 0.009) respectively. This finding was in agreement that, low cholesterol, HDL and omega-3 fatty
acids were observed in autistic patients (18, 19). In fact that deficiency of cholesterol contributes to neural
disorders and decrease in HDL has an impact on lipids concentration, thus could lead to developing brain and
involved in pathology of autism (8). In addition diet control decrease cholesterol and oxidative stress thus has
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neuroprotective effects, accordingly regular screening is recommended to monitor neither increase nor decrease
of cholesterol in diet control patients.

Also in the present study significant increase in triglycerides in autistic patients versus control group
was observed p-value 0.025, while LDL/HDL ratio showed insignificant difference p-value 0.516. Previous
evidence has shown that autistic patients had increase triglycerides and decrease LDL/HDL ratio (16), in fact
that elevated triglycerides is within the reference range, this suggested that triglycerides has no pathogenesis
impact in diet control autistic patients.

In the present study there was insignificant difference in BMI of autistic patient when compared to
control group p-value (0.420). The researchers showed ASDs is associated with both high and low extremes of
BMI (20), which was in agreement with our finding and attributed to extremes low and high BMI and also
restricted control diet on those group.

Person’s correlation revealed positive correlation between cholesterol and (HDL, LDL, and
LDL/HDL) ratio p-value (0.000, 0.000, 0.025) respectively, also between LDL and LDL/HLD ratio p-value
0.000, indicates that, increase of cholesterol and/or higher LDL have positive effect on HDL, LDL and
LDL/HDL ratio. In contrast negative correlations were observed between triglycerides and HDL p-value 0.000,
and between HDL when correlated with LDL/HDL ratio p-value 0.000. Our findings are in agreement with that,
LDL is responsible for cholesterol delivery to peripheral tissue, while HDL are involved in the inverse transport
of cholesterol (21), and negative correlation due to any given fasting triglycerides level can be associated with a
lower HDL level and small LDL particles (22).

V. Conclusions
The study concludes that triglycerides is high in diet control autistic patients while LDL, HDL and
cholesterol is lower, thus intervention diet control gives satisfactory lipids results and contributes to maintain
normal lipids and could help to reduce symptoms in ASDs. Regular screening is recommended to monitor
neither increase nor decrease of cholesterol in diet control patients.
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