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Abstract:

Background: Dyslipidemia in children is associated with abnormal
lipid metabolism and an increased risk of cardiovascular disease.
This study investigates the serum levels of fat-soluble vitamins A, E,
and D, and determines the prevalence of deficiencies in children with
dyslipidemia following a low-fat diet. Methods: The study,
conducted at Cairo University Children Hospital between September
2022 and October 2023, included 35 children aged 6-12 years
diagnosed with dyslipidemia. These children adhered to the CHILD-
2-LDL diet for over 6 months. Demographic data, anthropometric
measurements, dietary intake, and serum lipid profiles were
collected. Serum levels of vitamins A, E, and D were measured using
HPLC and immunoassay methods. Results: The dyslipidemia group
included 16 males (45.7%) and 19 females (54.3%), with a mean age
of 10 years. The lipid profile showed total cholesterol (364.1 + 198
mg/dl), LDL cholesterol (225.6 mg/dl), and triglycerides (368.1
mg/dl), and HDL cholesterol (36.8 + 25.2 mg/dl). Vitamin D levels
were significantly low (15.7 £ 5.7 ng/ml), indicating a deficiency.
While vitamin A and E levels were within normal ranges,
dyslipidemia patients exhibited a trend toward low vitamin A levels.
Conclusion: Children with dyslipidemia demonstrated significant

lipid abnormalities and vitamin D deficiency. These findings
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underscore the importance of dietary interventions and
supplementation to address nutritional deficiencies and improve lipid
profiles, thereby reducing cardiovascular risks in pediatric

dyslipidemia patients.

Key Words: low Fat Diet, Dyslipidemia, Fat Soluble Vitamins,
Lipids, Vit. A, Vit. D, Vit. E, Pediatrics

Introduction

Dyslipidemia refers to the abnormal levels of lipids (cholesterol
and/or fatty acids) or lipoproteins in the blood (Bibiloni, 2015).
It is characterized by disorders of lipid metabolism, which,
although essential for health, can become dangerous when
concentrations are abnormal (National Heart, Lung, and
Blood Institute, 2011). The prevalence of dyslipidemia in
children is significant, with conditions like familial
hypercholesterolemia (FH) affecting approximately 1 in every
250 children, and around 1 in 5 children meeting criteria for
childhood overweight or obesity, often associated with lipid
abnormalities (De Ferranti et al., 2016; Garrido-Miguel et
al., 2019).

The National Lipid Association (NLA), American Heart

Association (AHA), and American College of Cardiology
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(ACC) emphasize lifestyle therapies as crucial for reducing
premature cardiovascular disease risk, either alone or alongside
pharmacotherapies (Jacobson et al., 2015; Arnett et al., 2019;
Williams et al.,, 2022). Research has demonstrated that
improper diets, especially those with excess energy intake, are
major contributors to hypercholesterolemia and obesity in
children and adolescents (Williams et al., 2022; Arnett et al.,
2019).

The pathologic process of atherosclerosis begins in youth and
increases the risk of cardiac events such as heart disease,
myocardial infarction, and stroke later in life. Risk factors for
atherosclerotic cardiovascular disease (ASCVD) in childhood
include lifestyle factors, medical conditions (e.g., obesity,
diabetes), and genetic conditions (Schefelker & Peterson,
2022).

The mainstay of clinical management for pediatric
dyslipidemias, including FH in very young ages, involves
lifestyle changes such as diet modifications and exercise, with
drug therapy considered if diet modifications fail to lower low-
density lipoprotein cholesterol levels (LDL-c) adequately
(Gidding et al., 2012).
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Fat-soluble vitamins, including vitamins A, D, E, and K, play
critical roles in maintaining overall health, immune function,
muscle and heart function, blood clotting, and eye health
(chumarthy et al., 2015). They are absorbed along with dietary
fat, transported via chylomicrons in circulation, and stored in
peripheral tissues (Modern Nutrition, 2014).

Vitamin A is known to influence lipid metabolism and can
regulate key lipogenic enzymes and gene expressions involved
in lipid metabolism (Bonet et al., 2012; Chen & Chen, 2014;
Blaner, 2019). Epidemiological and mechanistic studies
suggest that vitamin A may promote lipid catabolism and reduce
obesity and ASCVD risk (Miller et al., 2020; Rissanen et al.,
2003; Dwyer et al., 2004; Huang et al., 2018). However,
excessive intake of Vit. A through supplements or retinoid
drugs has been associated with hypercholesterolemia and other
lipid abnormalities (Dwyer et al., 2004).

Vitamin E, primarily alpha tocopherol, acts as an antioxidant by
scavenging peroxyl radicals and protecting membrane lipids
from oxidation (Niki et al., 2014). Deficiencies in fat-soluble
vitamins have been linked to fat deposition, chronic

inflammation, and obesity in young populations (Sarni et al.,
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2005; Wei et al., 2016; Gunanti et al., 2014), while other
studies show positive associations between fat-soluble vitamin
levels and obesity measures (Garcia et al., 2013).

The study aims to elucidate how dietary interventions may
influence fat-soluble vitamin levels in children with

dyslipidemia.

Patients and Methods

Patients: The study took place at Cairo University Children
Hospital between September 2022 and October 2023. Its
objective was to evaluate serum levels of fat-soluble vitamins
and determine the prevalence of deficiencies in children with
dyslipidemia following a low-fat diet. A total of 35 children,
aged 6 to 12 years and diagnosed with dyslipidemia, were
enrolled in the study. These children were receiving treatment
and dietary counselling at the Clinical Nutrition Outpatient

Clinic of the Department of Pediatrics, Cairo University .

Study Design: This was a cross-sectional observational trial
involving children with dyslipidemia who had been following
the CHILD-2-LDL diet for more than 6 months. The CHILD-2-
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LDL diet, based on the recommendations of the 2011 Expert el
on Cardiovascular Health and Risk Reduction in Children and
Adolescents, emphasizes specific macronutrient distributions,
with 50-55% of energy from carbohydrates, 15-20% from
protein, and a restriction of total fat intake to 25-30% of total

energy intake.

Assessments:

1.Initial Assessment:
including age and sex were collected from medical records.

e Anthropometric measurements such as weight, height,
and body mass index (BMI) were obtained and plotted
against WHO z-scores using WHO Anthro software
(version 3.2.2, January 2011).

e Dietary intake was assessed using the 24-hour recall
method, averaging data from three different days for
each child. Nutrient analysis was conducted using the
food composition tables of the National Nutrition
Institute based on the recommended dietary allowance

(RDA) of the National Academy of Science, Egypt.
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e Food Frequency Questionnaires (FFQ)  were
administered to assess the frequency of food

consumption patterns.

2.Serum Lipid Profile (Baseline) :

e The assessment of lipid profiles involves measuring total
cholesterol, LDL cholesterol, HDL cholesterol, and
triglycerides through a blood sample, typically obtained
after fasting. The Particits were instructed to fast for 8-
12 hours prior to venous blood sample collection.
(Schaefer et al., 2016)

3.Fat-Soluble Vitamins Tests:

e Serum levels of fat-soluble vitamins, particularly
vitamin D, were assessed using an immunoassay
method. The vitamin D assay involved a sequential
competitive assay utilizing 25-hydroxyvitamin D2 and
25-hydroxyvitamin D3, with results expressed in ng/ml.
Standard curves and calibration were performed

according to established protocols. (Zerwekh, 2008)
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Vitamins A and E were assessed using a high-
performance liquid chromatography (HPLC) method
involving liquid-liquid extraction, sample preparation
with internal standards, and detection at specific
wavelengths, ensuring high accuracy and sensitivity
(Pan et al., 2020)

Inclusion Criteria:

Children aged 6-12 years of both sexes.

Established diagnosis of dyslipidemia based on NHLBI
guidelines. (National Heart, Lung, and Blood
Institute, 2011).

Adherence to the recommended dietary modifications of
the CHILD-2-LDL diet for at least 6 months.
(Schefelker& Peterson,2022).

Exclusion Criteria:

Presence of intestinal malabsorption disorders.
History of liver or renal diseases.

The duration of fat-restricted diet is less than 6 months.
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Data Analysis: Data from anthropometric assessments, dietary
intake assessments, and serum lipid profiles were analyzed
using appropriate statistical methods. Descriptive statistics, t-
tests, and correlation analyses were performed to evaluate
relationships between variables and assess the prevalence of fat-

soluble vitamin deficiencies.

Data Analysis: Data from anthropometric assessments, dietary
intake assessments, and serum lipid profiles were analyzed
using appropriate statistical methods. Descriptive statistics, t-
tests, and correlation analyses were performed to evaluate
relationships between variables and assess the prevalence of fat-

soluble vitamin deficiencies.

Results:

The study investigated serum levels of vitamins A, E, and D
among(n=35) children and adolescents with dyslipidemia,
including 16 males (45.7%) and 19 females (54.3%), with a
mean age of 10 years. Fig (1)
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Dyslipidemia (n) = 35

= Male = Gender Female

Figure (1)

Based on the detailed analysis of children and adolescents with
dyslipidemia, several key findings emerge:

Ages and BMI Differences:
e Dyslipidemia patients had a mean age of 10 years.

e Dyslipidemia patients body weight (32.3 kg) and height
(130.9 cm). Fig (2)

BMI measurements

W Height(cm) m Weight (Kg)
sD s 122
. 117

= 130.9
I 32.3

(n) =35

Mean

Dyslipidemia

Figure (2)
Lipid Profile:

« Patients with dyslipidemia exhibited total cholesterol
levels of (364.1 = 198 mg/dl), LDL cholesterol levels of
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(225.6 mg/dl), and triglyceride levels of (368.1 mg/dl).

Table (1)
« HDL cholesterol levels were low at 36.8 £ 25.2 mg/dl.
Table (1)
Dyslipidemia
Mean SD

TC 364.1 198.0
HDL 36.8 25.2
LDL 225.6 194.4
VLDL 25.3 57.9
TG 368.1 594.1

Table (1)

Vitamin Status:
o The study investigated serum levels of vitamins A, E,

and D among these patients, shedding light on potential
vitamin deficiencies and their relationship with lipid
metabolism.

o Dyslipidemia patients had significantly low serum
vitamin D levels (15.7 £ 5.7 mg/mL), indicating potential
deficiency. Table (2), Fig (3)
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« Vitamin A concentrations were within normal limits in
our patients; However, these patients exhibited a trend
toward low vitamin A levels (20% of the patients have
deficiency), with mean values of 40.7 + 23.3 IU/L. Fig.4

o Similarly, serum vitamin E levels were within the normal
range, with mean values of 11.41 mg/mL in dyslipidemia
patients.

Vitamin D level

% mNo

Insufficient F 31.4
Deficiency ? 51.4

Vit. D

Figure (3)
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Vit. A*

Vit. E**

Vit.

D***

Low
Normal
High

Low
Normal
High
Deficiency
Insufficient

Normal

Table (2)

Dyslipidemia
No %
7 20.0
22 62.9
6 17.1
3 8.6
32 91.4
18 51.4
11 31.4
6 17.1

P value

0.020

0.330

0.000

*Normal Value range of Vitamin A (from 20 to 60 mcg/dL) (Markell and

Siddiqui, 2022)

**Normal Value range of Vitamin E (from 5.7 to 19.9 mg/L) (Le et al., 2020)
***Ranges of Vitamin D (sever deficiency <5 / Moderate deficiency 5-15/
Insufficiency 16-20 / Sufficiency 21-100) ng/mL (Lee et al., 2013)
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Vitamin A Level

% M No

. [ |
High | 6 171

Normal |EE— ) ) ! 62.9

E—
Low | 7 20

Vit. A

Figure (4)

Vitamin Intake Relative to Recommended Levels:

« Vitamin A Intake: Dyslipidemia patients consumed
vitamin A below recommended levels, with 22.4% of
RDA. This deficiency underscores the need for dietary
interventions to improve vitamin A intake, particularly
from rich food sources such as fruits and vegetables as a
Provitamin.

« Vitamin E Intake: The study revealed suboptimal
vitamin E intake among dyslipidemia patients, who
consumed only 22.6% of the recommended dietary
allowance (RDA). Enhancing dietary diversity and
incorporating vitamin E-rich foods such as nuts, seeds,

and getting more sunlight may help bridge this gap.
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« Vitamin D Intake: Dyslipidemia patients exhibited
inadequate vitamin D intake, likely contributing to low
serum levels. The study emphasizes the importance of
dietary sources (e.g., fortified foods, fatty fish) and
supplementation strategies to address vitamin D
insufficiency and support overall metabolic health.

Discussion:

The result within our study reveals significant insights into the
lipid profiles and vitamin levels among children and adolescents
with dyslipidemia. The study involved 35 participants with
dyslipidemia, who followed the CHILD 2-LDL dietary
recommendations aimed at managing their condition through
reduced fat intake and balanced macronutrients. The lipid
profile analysis showed marked deviations from normal levels.
According to the National Heart, Lung, and Blood Institute
(2011), childhood dyslipidemia, which is classified into primary
and secondary forms, carries significant implications for the
early onset of atherosclerosis and premature cardiovascular
disease (CVD). The study corroborates these concerns.
Dyslipidemia participants exhibited notable abnormalities in

their lipid profiles. Their mean Total Cholesterol (TC) level
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stood at 364.1 £ 198 mg/dl, well above the usual ranges.
Alarmingly, their High-Density Lipoprotein Cholesterol (HDL)
levels were markedly low, averaging 36.8 £ 25.2 mg/dl, a
troubling sign given HDL's role in protecting against heart
disease. Conversely, Low-Density Lipoprotein Cholesterol
(LDL) levels were significantly elevated, with an average of
225.6 mg/dl, indicating an increased risk for atherosclerosis
development. Triglycerides (TG) also showed heightened
levels, averaging 368.1 mg/dl, further compounding the
cardiovascular risk factors in these children. This underscores
the critical importance of addressing dyslipidemia in childhood
to mitigate future cardiovascular risks. As emphasized by
(Sarah & Jane, 2023), lifestyle modifications and medical
management are imperative to effectively lower LDL-C levels
and mitigate these risks.

Vitamin deficiencies were observed, particularly vitamin
D insufficiency/deficiency, aligning with previous research
(AlQuaiz et al., 2020; Liu et al.,, 2022). Our findings were
particularly alarming, with 51.4% of the dyslipidemia group
showing deficiency, and 31.4% showing insufficient levels,

which is crucial for bone health and overall metabolic functions.

150



Ao dadatt) ejhjb d_e il @Jm doalal) Alaal)
The Scientific Journal of Specific Education and Applied Sciences

The data underscores the critical need for early and effective
intervention in children with dyslipidemia.

The assessment of vitamin A revealed significant
deficiencies among our patients. Within 20% of participants had
deficiencies, and 62.9% maintained normal levels, while 17.1%
had high levels. Our findings suggest a relationship between
obesity, dyslipidemia, and vitamin status, warranting further
investigation (Ismail et al., 2014; Yu et al., 2022; Liu et al., 2022).
For Vitamin E, a majority (91.4%) of the dyslipidemia
participants maintained normal levels, with only a small
percentage showing deficiencies.

Dietary analysis revealed discrepancies between
recommended and actual intake levels, with our participants
consuming below recommended levels for various nutrients
(Song et al., 2017). Protein intake was below the RDA,
contrasting with suggestions for its potential benefits on lipid
profiles (Bahadoran et al., 2013). Fat intake, particularly from
dairy sources, and carbohydrate intake were also below
recommendations (Kelishadi et al., 2004).

(Zalaket et al., 2018) Reported that calcium and vitamin A

intake were insufficient, despite their potential benefits on lipid
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profiles. Consumption of fish, nuts, and fiber-rich foods was
low, while lean meats and poultry were favored (Kameyama et
al., 2020). Clinical analysis revealed elevated lipid levels among
our participants, consistent with previous studies (Oliosa et al.,
2019; Kavey, 2023; Gujral & Gupta, 2024).

Moreover, regular monitoring and individualized
treatment plans are crucial in managing dyslipidemia and
preventing its progression to more severe cardiovascular
conditions. In conclusion, the findings from this study
emphasize the importance of comprehensive care and
management strategies for children with dyslipidemia. By
addressing both lipid abnormalities and vitamin deficiencies,
healthcare providers can better mitigate the long-term health
risks associated with this condition. Future research should
focus on refining dietary guidelines and exploring additional
therapeutic options to improve the health outcomes of pediatric

patients with dyslipidemia.

Conclusion:
This study aimed to provide insights into the nutritional status

and fat-soluble vitamin levels among children with

dyslipidemia following a low-fat diet. The findings contribute
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to the development of effective dietary interventions and
nutritional strategies for managing dyslipidemia in pediatric

populations.

Recommendations:

1. Balanced Diet:

« [Focus on eating plenty of fruits, vegetables, whole
grains, and lean proteins like chicken or fish.

o Limit sugary drinks, processed foods, and high-fat
snacks.

2. Nutrient-Rich Foods:

o Include foods rich in calcium (like dairy),
magnesium (like nuts and seeds), vitamin D (like
fortified milk or fatty fish), exposure to direct
sunlight and vitamin A (like carrots or sweet
potatoes) in meals as a Provitamin.

3. Team Approach:

« Work together with doctors, nutritionists, and other
healthcare providers to create a plan that fits each
child's needs and goals.

153



Ao dadatt) ejhjb d_e il @Jm doalal) Alaal)
The Scientific Journal of Specific Education and Applied Sciences

References:

AlQuaiz, A.M.; Kazi, A.; Youssef, R.M.; Alshehri, N. and
Alduraywish, S.A. (2020). Association between standardized
vitamin 25(OH)D and dyslipidemia: a community-based study
in Riyadh, Saudi Arabia. Environ Health Prev Med. Jan
15;25(1):4.

Arnett, D.K.; Blumenthal, R.S. and Albert, M.A. (2019).
ACC/AHA guideline on the primary prevention of
cardiovascular disease: a report of the American College of
Cardiology/ American Heart Association Task Force on
Clinical Practice Guidelines. Circulation.; 209(140): e596—
€646.

Bahadoran, Z.; Mirmiran, P.; Hosseini-Esfahabni, F.;
Sadeghi, M. and Azizi, F. (2013). Dietary Protein, Protein to
Carbohydrate Ratio and Subsequent Changes in Lipid Profile
after a 3-Year Follow-Up: Tehran Lipid and Glucose Study.
Iran J Public Health.;42 (11):1232-41.

Bibiloni, M.; Salas, R. and Novelo, H. (2015). Serum lipid
levels and dyslipidaemia prevalence among 2-10-year-old
Northern Mexican children. PLoS One, 10(3): 119-123.

154



Ao dadatt) ejhjb d_e il @Jm doalal) Alaal)
The Scientific Journal of Specific Education and Applied Sciences

Blaner, W.S. (2019). Vitamin A signaling and homeostasis in
obesity, diabetes, and metabolic disorders. Pharmacol. Ther.,
197:153-178.

Bonet, M.L.; Ribot J., and Palou A. (2012). Lipid metabolism
in mammalian tissues and its control by retinoic acid. Biochim.
Biophys. Acta (BBA) Mol. Cell Biol. Lipids, 1821:177-189.
Chen, W., and Chen G. (2014). The Roles of Vitamin A in the
Regulation of Carbohydrate, Lipid, and Protein Metabolism. J.
Clin. Med., 3:453-479.

Chumarthy, R.; Abhishekar, A.R.; Nagalakshmi, B.; Sai
Koushik, O.; Vijaya, B.K., and Sai chumarthy A. (2015).
The comprehensive Review on fat soluble vitamins. IOSR
Journal of Pharmacy, 5(11):12-28.

De Ferranti; S.D.; Rodday, A.M.; Mendelson, M.M.; Wong,
J.B.; Leslie, L.K. and Sheldrick, C. (2016). Prevalence of
Familial Hypercholesterolemia in the 1999 to 2012 United
States National Health and Nutrition Examination Surveys
(NHANES). Circulation, 133:1067-1072.

DK, Blumenthal RS, and Albert MA, (2019). ACC/AHA
guideline on the primary prevention of cardiovascular disease:

a report of the American College of Cardiology/ American

155



Ao dadatt) ejhjb d_e il @Jm doalal) Alaal)
The Scientific Journal of Specific Education and Applied Sciences

Heart Association Task Force on Clinical Practice Guidelines.
Circulation, 209 (140):e596—e646.

Dwyer, J.H.; Paul-Labrador, M.J.; Fan, J.; Shircore A.M.;
Merz C.N.B. and Dwyer K.M. (2004). Progression of Carotid
Intima-Media Thickness and Plasma Antioxidants: The Los
Angeles Atherosclerosis Study. Arter. Thromb. Vasc. Biol.,
24:313-3109.

Garcia, O.P.; Ronquillo, D.; del Carmen Caamario, M.;
Martinez, G.; Camacho, M.; Lépez V. and Rosado, J.L.
(2013). Zinc, iron and vitamins A, C and E are associated with
obesity, inflammation, lipid profile and insulin resistance in
Mexican school-aged children. Nutrients, 5:5012-5030.
Garrido-Miguel, M.; Cavero-Redondo, 1.; Alvarez-Bueno,
C.; Rodriguez-Artalejo, F.; Moreno, L.A.; Ruiz, J.R;
Ahrens, W. and Martinez-Vizcaino, V. (2019). Prevalence
and Trends of Overweight and Obesity in European Children
From 1999 to 2016: A Systematic Review and Meta-analysis.
JAMA Pediatr., 173:6192430.

Gidding, S.S.; Daniels, S.R. and Kavey, R.E. Expert el on

Cardiovascular Health and Risk Reduction in Youth.

156



Ao dadatt) ejhjb d_e il @Jm doalal) Alaal)
The Scientific Journal of Specific Education and Applied Sciences

(2012). Developing the 2011 integrated pediatric guidelines for
cardiovascular risk reduction. Pediatrics, 129(5):e1311-9.
Gujral, J. and Gupta, J. (2024). Pediatric Dyslipidemia
[Updated 2023 Jul 25].

Gunanti, I.R.; Marks, G.C.; Al-Mamun, A. and Long KZ.
(2014). Low serum concentrations of carotenoids and vitamin E
are associated with high adiposity in Mexican American
children. The Journal of Nutrition, 144:489-495.

Huang, J.,; Weinstein, S.J.; Yu, K.; Mannisto, S. and
Albanes D. (2018). Serum Beta Carotene and Overall and
Cause-Specific Mortality. Circ. Res., 123:1339-1349.

Ismail, Nagwa A.A.; Shatla, Hamed M.C.; Nour Eldin,
Abeer M.A; Eldeeb, Marwa T.C.; Wahbee, Aliaa A.B.; Ali,
and Mohamed E.A. (2014). Vitamin A insufficiency in obese
Egyptian children with dyslipidemia. Medical Research
Journal, 13(1), p 6-12, June 2014.

Jacobson, T.A.; Maki, K.C. and Orringer, C.E. (2015).
National Lipid Association Recommendations for patient-
centered management of dyslipidemia: Part 2. J Clin Lipidol.,
9:51-S122.

157



Ao dadatt) ejhjb d_e il @Jm doalal) Alaal)
The Scientific Journal of Specific Education and Applied Sciences

Kameyama N, Maruyama C, Shijo Y, Umezawa A, Sato A,
Ayaori M, lkewaki K, Waki M, and Teramoto T. (2020).
Comparison of Food and Nutrient Intakes between Japanese
Dyslipidemic Patients with and without Low-Density
Lipoprotein Cholesterol Lowering Drug Therapy: A Cross-
Sectional Study. J Atheroscler Thromb, 27(7), 683-694.
Kavey, R.W. (2023). Combined Dyslipidemia in Children and
Adolescents: A proposed New Management Approach. Curr
Atheroscler Rep, 25(5), 237-245.

Kelishadi, R.; Hashemi Pour, M.; Sarraf Zadegan, N.;
Kahbazi, M.; Sadry, G.; Amani, A.; Ansari, R.; Alikhassy,
H. & Bashardoust, N. (2004). Dietary fat intake and lipid
profiles of Iranian adolescents: Isfahan Healthy Heart Program—
Heart Health Promotion from Childhood.

Lee, J. Y., So, T. Y. & Thackray, J. (2013). A review on
vitamin D deficiency treatment in pediatric patients. Journal of
Pediatric Pharmacology and Therapeutics, 18(4), 277-291.
Lippincott Williams & Wilkins. (2014). Modern Nutrition.
11th ed. Baltimore, MD

158



Ao dadatt) ejhjb d_e il @Jm doalal) Alaal)
The Scientific Journal of Specific Education and Applied Sciences

Liu, R.; Chen, Y.; Wu, H.; Xiong, F.; He, F. & Li, Y. (2022).
Levels of fat-soluble vitamins A, D, and E in children with
obesity and their influencing factors.

Markell, M., & Siddiqui, H. A. (2022). Vitamins and trace
elements. In R. A. McPherson & M. R. Pincus (Eds.), Henry's
Clinical Diagnosis and Management by Laboratory Methods
(24th ed., chap. 27).

Miller A.P.; Coronel J. and Amengual J. (2020). The role of
B-carotene and vitamin A in atherogenesis: Evidences from
preclinical and clinical studies. Biochim. Biophys. Acta (BBA)
Mol. Cell Biol. Lipids, 1865:158635.

National Heart, Lung, and Blood Institute. (2011). Expert el
on Integrated Guidelines for Cardiovascular Health and Risk
Reduction in Children and Adolescents: Summary Report.
Pediatrics, 128(Suppl. S5), S213-S256.

Niki, E. (2014). Role of vitamin E as a lipid-soluble peroxyl
radical scavenger: in vitro and in vivo evidence. Free Radical
Biology and Medicine, 66:3-12.

Oliosa, P.R.; Zaniqueli, D.D.A.; Barbosa, M.C.R. & Mill,
J.G. (2019). Relationship between body composition and

159



Ao dadatt) ejhjb d_e il @Jm doalal) Alaal)
The Scientific Journal of Specific Education and Applied Sciences

dyslipidemia in children and adolescents. Ciéncia & Saude
Coletiva, 24(10), 3743-3752.

Pan, Q., Shen, M., Yu, T., Yang, X,, Li, Q., Zhao, B., Zou,
J., & Zhang, M. (2020). Liquid chromatography as candidate
reference method for the determination of vitamins A and E in
human serum.

Rissanen, T.H.; Voutilainen S.; Nyyssonen K.; Salonen R.;
Kaplan A.G. and Salonen J.T. (2003). Serum lycopene
concentrations and carotid atherosclerosis: The Kuopio
Ischaemic Heart Disease Risk Factor Study. Am. J. Clin. Nutr.,
77:133-138.

Sarah D de Ferranti, and Jane W Newburger. (2023).
Dyslipidemia in children and adolescents: Definition,
screening, and diagnosis. Post TW, ed. UpToDate. Waltham,
MA: UpToDate Inc. http://www.uptodate.com. (Accessed on
June 23, 2023.)

Sarni, R.O.; Suano de Souza, F.l1.; Ramalho, R.A.; Schoeps
Dde, O.; Kochi, C.; Catherino, P.; Dias, M.C.; Pessotti, C.F.;
Mattoso, L.C. and Colugnat, F.A. (2005). Serum retinol and
total carotene concentrations in obese pre-school children.
Medical Science Monitor, 11:CR510-514.

160



Ao dadatt) ejhjb d_e il @Jm doalal) Alaal)
The Scientific Journal of Specific Education and Applied Sciences

Schaefer, E. J.; Tsunoda, F.; Diffenderfer, M.; Polisecki, E.;
Thai, N. & Asztalos, B. (2016). The Measurement of Lipids,
Lipoproteins, Apolipoproteins, Fatty Acids, and Sterols, and
Next Generation Sequencing for the Diagnosis and Treatment
of Lipid Disorders.

Schefelker, J. M. and Peterson, A. L. (2022). Screening and
Management of Dyslipidemia in Children and Adolescents.
Journal of Clinical Medicine, 11(21), 6479.

Song, S.; Song, W.O. & Song, Y. (2017). Dietary carbohydrate
and fat intakes are differentially associated with lipid
abnormalities in Korean adults. Journal of Clinical Lipidology,
11(2), 338-347.

Wei, X.; Peng, R.; Cao, J.; Kang, Y.; Qu, P.; Liu, Y.; Xiao,
X.and Li, T. (2016). Serum vitamin A status is associated with
obesity and the metabolic syndrome among school-age children
in Chongging, China. Asia Pacific Journal of Clinical Nutrition,
25:563-570.

Williams, L.; Baker-Smith, C.M.; Bolick, J.; Carter, J.;
Kirkpatrick, C.; Ley, S.L.; Peterson, A.L.; Shah, A.S;
Sikand, G. and Ware, A.L. (2022). Nutrition interventions for
youth with dyslipidemia: A National.

161



Ao dadatt) ejhjb d_e il @Jm doalal) Alaal)
The Scientific Journal of Specific Education and Applied Sciences

Yu, L.; Wang, Y.; Yu, D.; Zhang, S.; Zheng, F.; Ding, N.;
Zhu, L.; Zhu, Q.; Sun, W.; Li, S.; Zhang, G.; Chen, L.; Liu,
Y.; Yang, L. & Feng, J. (2022). Association between Serum
Vitamin A, Blood Lipid Level and Dyslipidemia among
Chinese Children and Adolescents. Nutrients, 14(7), 1444.
Zalaket, J.; Hanna-Wakim, L. & Matta, J. (2018).
Association between HDL Cholesterol Levels and the
Consumption of Vitamin A in Metabolically Healthy Obese
Lebanese: A Cross-Sectional Study among Adults in Lebanon.
Cholesterol, 2018, 8050512.

Zerwekh, J. E. (2008). Blood Biomarkers of Vitamin D Status.
The American Journal of Clinical Nutrition, 87, 10875-1091S.
Le, N. K., Kesayan, T., Chang, J. Y., & Rose, D. Z. (2020).
Cryptogenic intracranial hemorrhagic strokes associated with
hypervitaminosis E and acutely elevated a-tocopherol levels.
Journal of Stroke and Cerebrovascular Diseases, 29(5), 104747.

162



