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Abstract

Dietary cholesterol has long been implicated in regulating blood cholesterol levels, particularly low-
density lipoprotein (LDL) cholesterol, a key marker of cardiovascular health. Understanding the role
of dietary cholesterol is critical, given its potential influence on the development of cardiovascular
diseases (CVD). This short-term observational study evaluated the effects of high-cholesterol and low-
cholesterol diets on LDL cholesterol levels in healthy adults aged 25-50 years. A total of 160
participants were randomly assigned to either a high-cholesterol or low-cholesterol diet for six months.
Dietary intake was monitored using food frequency questionnaires (FFQs) and self-reported food
diaries while fasting blood samples were collected at baseline, three months, and six months to measure
LDL cholesterol, total cholesterol, HDL cholesterol, and triglycerides. Results revealed a modest 8.3%
increase in LDL cholesterol in the high-cholesterol group (p < 0.05), while the low-cholesterol group
exhibited a slight but statistically insignificant decrease of 3.4% (p > 0.05). Other lipid parameters,
such as HDL cholesterol and triglycerides, remained stable in both groups. The findings suggest that
dietary cholesterol may have a limited but measurable impact on LDL cholesterol levels, without
significantly influencing overall cardiovascular risk in the short term. These results challenge
traditional views on dietary cholesterol and emphasize the importance of individualized dietary
recommendations. This study contributes valuable insights to the ongoing discussion surrounding
cholesterol management and dietary guidelines.
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physiological functions, elevated levels of low-
density lipoprotein (LDL) cholesterol are
strongly associated with an increased risk of
cardiovascular diseases (CVD), particularly
atherosclerosis, a condition characterised by

Introduction

Cholesterol is an essential lipid in the human
body, playing a vital role in maintaining
cellular  integrity, synthesizing  steroid

hormones, and producing vitamin D [1, 2]. It is
predominantly synthesized by the liver and
obtained through dietary sources [3, 4], with
animal-based foods such as eggs, meat, and
shellfish being primary contributors [5, 6].
While cholesterol is indispensable for

plague buildup in arterial walls [7, 8]. For
decades, dietary cholesterol has been viewed as
a key contributor to elevated LDL cholesterol
levels and associated cardiovascular risk. This
perception led to dietary guidelines
recommending  stringent  limitations on
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cholesterol-rich foods [9, 10]. However, recent
research suggests that the body’s endogenous
cholesterol synthesis adjusts in response to
dietary intake, potentially minimizing the
impact of dietary cholesterol on blood lipid
levels in most individuals [11, 12]. These
findings challenge conventional dietary
recommendations and highlight the complexity
of cholesterol metabolism.

Despite growing evidence, the precise
relationship between dietary cholesterol and
LDL cholesterol remains a topic of debate.
Some studies suggest that certain individuals,
known as "hyper-responders,” may exhibit
significant changes in LDL cholesterol levels in
response to increased dietary cholesterol, while
others experience minimal or negligible effects
[9, 10]. Additionally, confounding factors such
as baseline dietary habits, physical activity, and
genetic predispositions further complicate this
relationship [13, 14]. This study aims to address
these uncertainties by assessing the short-term
effects of high-cholesterol and low-cholesterol
diets on LDL cholesterol levels in healthy
adults aged 25-50 years. By incorporating a
randomized design and accounting for potential
confounding factors, this research seeks to
provide a clearer understanding of how dietary
cholesterol influences lipid  profiles.
Furthermore, the study explores the
implications of these findings for public health
and dietary guidelines, with the ultimate goal of
informing more nuanced and individualized
approaches to cholesterol management.

The primary objective of this study was to
assess the short-term effects of dietary
cholesterol intake on LDL cholesterol levels in
healthy adults aged 25-50 years. Specifically,
the study aimed to examine the impact of
increased dietary cholesterol intake on LDL
cholesterol levels over six months. Investigate
whether a low-cholesterol diet could result in
measurable reductions in LDL cholesterol
levels. Evaluate changes in additional lipid
parameters, including total cholesterol, high-
density lipoprotein (HDL) cholesterol, and

triglycerides, in response to varying dietary
cholesterol levels. Identify potential influences
of confounding factors, such as physical
activity, smoking, alcohol consumption, and
baseline dietary habits, on lipid profile
outcomes. Explore the role of individual
variability in cholesterol metabolism, including
the differences observed between hyper-
responders and hypo-responders.

Materials and Methods
Study Design

This short-term, 6-month observational
study employed a randomized design to assess
the impact of dietary cholesterol on LDL
cholesterol levels. Participants were randomly
assigned to a high-cholesterol diet group or a
low-cholesterol diet group, and their lipid
profiles were monitored at baseline, 3 months,
and 6 months [15].

Participants

A total of 160 healthy adults aged 25-50
years were recruited. The participants were
stratified by gender, ethnicity, and baseline
dietary habits to ensure a representative sample
[16].

Inclusion Criteria

1. Healthy adults aged 25-50 years.

2. No history of cardiovascular diseases,
diabetes, or hyperlipidemia.

3. Non-smokers or those with stable smoking
habits.

4. No use of
medications.

cholesterol-lowering

Exclusion Criteria

1. Pregnant or breastfeeding women.
2. Individuals with medical conditions
affecting lipid metabolism [17].

Diet Intervention
Participants were assigned to one of two
groups:
1. High-Cholesterol Diet Group: Instructed to
increase daily cholesterol intake to



approximately 300 mg/day through eggs,
shellfish, and dairy products [18].

2. Low-Cholesterol Diet Group: Instructed to
limit cholesterol intake to below 100
mg/day, focusing on plant-based foods and
avoiding animal-based cholesterol sources
[19].

Data Collection

1. Dietary Monitoring: Food diaries intake.
Follow-up interviews ensured adherence to
assigned diets [20].

2. Blood Biomarkers: Fasting blood samples
were collected at baseline, 3 months, and 6
months to measure LDL cholesterol, total
cholesterol, HDL cholesterol, and
triglycerides [21, 22].

3. Confounding Factors: Physical activity,
smoking, and alcohol consumption were
assessed through questionnaires [23].

4, food frequency questionnaires (FFQs)
were used to monitor dietary.

Statistical Analysis

Data were analyzed using statistical software
to compare lipid profile changes between the

two groups. Paired and unpaired t-tests were
employed to evaluate within-group and
between-group  differences,  respectively.
Statistical significance was set at p < 0.05, and
additional analyses were conducted to account
for individual variability in cholesterol
response [24].

This robust methodology ensured the
reliability and validity of the study’s findings,
providing a solid foundation for understanding
the short-term effects of dietary cholesterol on
LDL cholesterol levels and other lipid
parameters.

Results

The dietary cholesterol intake of the
different groups was studied. Table 1 depicts
the LDL cholesterol levels for the 3 months of
the study. From the observations the obtained
results are

1. High-Cholesterol =~ Group: Increased
dietary cholesterol intake to 300 mg/day.

2. Low-Cholesterol Group: Reduced dietary
cholesterol intake to <100 mg/day.

Table 1. LDL Cholesterol Levels

S.No. | Time Point High-Cholesterol Low-Cholesterol Group (mg/dl)
Group (mg/dl)
1 Baseline 120 118
2 3 Months 125 116
3 6 Months 130 114
Table 2 describes the other lipid parameters 1. High-Cholesterol Group: LDL

of total cholesterol, HDL cholesterol and
triglycerides. The significant results are

cholesterol increased by 8.3% (p < 0.05).
2. Low-Cholesterol Group: LDL cholesterol
decreased by 3.4% (p > 0.05).

Table 2. Other Lipid Parameters

Triglycerides

S.No. Parameter High-Cholesterol Group Low-Cholesterol Group
1 Total Cholesterol Slight increase Slight decrease

2 HDL Cholesterol Stable Stable

3

No significant change

No significant change




Table 3 represents the summary of lipid
profile changes in the High-Cholesterol Group
and Low-Cholesterol Group.
Table 3. Summary of Lipid Profile Changes

S.No. | Lipid Parameter High-Cholesterol Group | Low-Cholesterol Group
1 LDL Cholesterol (4) +8.3% -3.4%
2 HDL Cholesterol (A) No change No change
3 Total Cholesterol (A) Slight increase Slight decrease
4 Triglycerides (A) No change No change
The Change in LDL Cholesterol Levels over Cholesterol and Triglycerides changes in the
6 Months is given in the Figure 1. It indicates High and low Cholesterol diet groups.
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Figure 1. Change in LDL Cholesterol Levels Over 6 Months
(Placeholder for Graph Showing the Trend of LDL Cholesterol in Both Groups.)
Discussion group, while the low-cholesterol diet had

minimal effects. These findings align with
emerging research that suggests dietary
cholesterol plays a smaller role in determining

The study demonstrated that dietary
cholesterol intake led to a modest increase in
LDL cholesterol levels in the high-cholesterol



blood cholesterol levels than previously
believed [25].

Individual  Variability in Cholesterol
Metabolism

One key observation from the study was the
variation in LDL cholesterol responses among
participants. This variability could be attributed
to differences in cholesterol metabolism, with
certain individuals being classified as "hyper-
responders.” These individuals experience
greater increases in LDL cholesterol when
dietary cholesterol intake rises, likely due to
genetic or metabolic factors. On the other hand,
"hypo-responders™ exhibit minimal changes, as
their bodies are more effective at compensating
by reducing endogenous cholesterol synthesis.
Future research should prioritize identifying
biomarkers or genetic markers that can predict
an individual's response to dietary cholesterol
[26, 27].

Dietary Compensation and Homeostasis

Another critical factor is the body’s ability to
regulate cholesterol levels through dietary
compensation. This physiological mechanism
may explain why the observed LDL cholesterol
increase in the high-cholesterol group was
modest, even though dietary cholesterol intake
was significantly elevated. The liver, which
plays a central role in cholesterol synthesis and
metabolism, likely adjusts production levels to
maintain homeostasis. This finding underscores
the complexity of lipid metabolism and
highlights the importance of considering these
regulatory processes in dietary
recommendations.

Comparison with Previous Research

The results of this study are consistent with
findings from Lichtenstein and Deckelbaum
(2001), who reported that dietary cholesterol
has a limited impact on LDL levels for most
individuals. Similarly, Reddy and Teff (2012)
suggested that other dietary components, such
as saturated fat, may significantly influence
LDL cholesterol more than dietary cholesterol

alone. While this study was limited to a 6-
month duration, the overall trends align with
long-term observational data suggesting that
dietary cholesterol has a less pronounced effect
on cardiovascular risk than previously
assumed.

Role of Confounding Factors

Despite controlling for physical activity,
smoking, and baseline dietary habits, these
variables may still have influenced the study's
outcomes. Physical activity, for instance, can
independently lower LDL cholesterol levels
and may have attenuated the effects of dietary
changes in both groups. Similarly, variations in
baseline dietary patterns, including differences
in fibre or saturated fat intake, could have
moderated the impact of cholesterol
consumption. These factors highlight the need
for comprehensive assessments in future
studies.

Public Health Implications

The findings from this study challenge
traditional dietary guidelines that emphasize
stringent cholesterol restrictions. Instead, they
support a shift toward more holistic dietary
patterns that consider overall nutrient balance
rather than isolating specific components. For
example, the Mediterranean diet [28, 29],
which includes moderate cholesterol intake but
emphasizes fruits, vegetables, whole grains,
and healthy fats, has consistently been
associated with improved cardiovascular
outcomes. Educating the public on the relative
insignificance of dietary cholesterol for most
individuals could reduce unnecessary dietary
restrictions and promote more sustainable
eating habits [30].

Limitations of the Study

While the findings are insightful, several
limitations must be acknowledged. The short
duration of the study (6 months) may not
capture the long-term effects of dietary
cholesterol on LDL levels or cardiovascular
risk. Additionally, reliance on self-reported



dietary data introduces potential recall bias,
which could affect the accuracy of dietary
intake measurements. Finally, the study’s
design did not explore the impact of other
dietary components, such as fibre or saturated
fat, which may interact with cholesterol
metabolism. Future research should address
these limitations by employing longer study
durations, objective dietary  assessment
methods, and more comprehensive analyses of
dietary factors.

Future Research Directions

Building on these findings, future studies
should:

1. Investigate the long-term effects of dietary
cholesterol on lipid profiles and
cardiovascular outcomes.

2. Include a more diverse population sample
to explore demographic variations in
cholesterol metabolism.

3. Examine interactions between dietary
cholesterol and other nutrients, such as
saturated fats and dietary fibre.

4. Utilize advanced lipid profiling techniques
to assess changes in LDL particle size and
composition, which may provide deeper
insights into cardiovascular risk.

In conclusion, while dietary cholesterol can
modestly affect LDL cholesterol levels in
certain individuals, its overall impact appears to
be limited for the general population. These
findings contribute to a growing body of
evidence that calls for a more nuanced approach
to dietary guidelines, emphasizing overall
dietary patterns rather than isolated nutrient
restrictions.

Limitations

1. Short duration (6 months) may not capture
long-term effects.

2. Reliance on self-reported dietary data
introduces potential recall bias.

3. Individual variability in cholesterol
metabolism was not fully explored.

Conclusion

The findings of this study underscore the
nuanced  relationship  between  dietary
cholesterol intake and LDL cholesterol levels in
healthy adults. While the high-cholesterol diet
group exhibited a statistically significant
increase in LDL cholesterol levels, the changes
were modest and did not suggest immediate
cardiovascular risk for most participants.
Conversely, the low-cholesterol diet group
demonstrated only minimal reductions in LDL
cholesterol, reinforcing the idea that dietary
cholesterol may not be a primary determinant
of lipid profiles for the general population.

These results challenge long-standing
dietary guidelines that advocate for strict
avoidance of cholesterol-rich foods and instead
highlight the importance of personalized
dietary recommendations. The study’s
observations of individual variability in
cholesterol metabolism, particularly among
hyper-responders, suggest that a one-size-fits-
all approach may not be appropriate for
cholesterol management. Moreover, the
findings emphasize the need for balanced diets
that consider overall nutrient interactions rather
than isolating specific components like
cholesterol.

Future research should prioritize long-term
investigations with diverse populations to
explore the interplay between dietary
cholesterol, genetic factors, and other dietary
components such as saturated fats and fibre.
Additionally, advanced lipid profiling
techniques could offer more comprehensive
insights into the cardiovascular implications of
dietary cholesterol. Ultimately, this study
contributes valuable data to the evolving
discourse on cholesterol management [31-33],
paving the way for more nuanced public health
guidelines.

Emphasize Balanced Eating Patterns

Encourage individuals to adopt dietary
patterns such as the Mediterranean or DASH
diets, which focus on whole grains, fruits,



vegetables, lean proteins, and healthy fats.
These patterns have consistently been shown to
improve  lipid  profiles and reduce
cardiovascular risk.

1. Moderation in Dietary Cholesterol:
Public health messaging should focus on
moderate consumption of cholesterol-rich
foods rather than outright avoidance. For
most individuals, dietary cholesterol has
minimal impact on LDL cholesterol levels
when consumed as part of a balanced diet.

2. Nutrient  Synergy:  Highlight the
importance of considering interactions
between dietary cholesterol and other
nutrients, such as saturated fats and dietary
fibre, which play significant roles in
cholesterol  metabolism and  overall
cardiovascular health.

3. Tailored Recommendations: Develop
dietary guidelines that account for
individual variability in  cholesterol
response [34]. For instance, those
identified as "hyper-responders” may
benefit from specific advice to limit
cholesterol-rich foods.

Public Health Policy

1. Education Campaigns: Launch public
awareness initiatives to dispel myths
surrounding dietary cholesterol and its
impact on heart health. Focus on promoting
evidence-based dietary patterns rather than
demonizing individual nutrients.

2. Nutritional Labeling: Update food
labeling standards to provide clear,
actionable information about the overall
nutrient profile of foods, rather than
focusing solely on cholesterol content. This
approach can help consumers make
informed choices.

3. Supportive Environments: Encourage the
food industry to reformulate products by
reducing saturated fats and enhancing the
availability of high-fibre and nutrient-
dense options that support heart health.

4. Equity in Dietary Recommendations:

Address socioeconomic and cultural
barriers to healthy eating by ensuring
affordable and accessible options for
balanced diets across diverse populations.

Clinical Practice

1. Routine Lipid Monitoring: Clinicians

should monitor lipid profiles periodically,
especially for individuals at higher risk of
cardiovascular disease or those with
significant dietary changes.

. Personalized  Nutrition Counseling:

Encourage healthcare providers to adopt a
personalized  approach  in  dietary
counselling, recognizing that responses to
dietary cholesterol vary widely among
individuals.

. Incorporate Emerging Evidence: Update

clinical guidelines to reflect current
research on the limited role of dietary
cholesterol in influencing LDL cholesterol
for the majority of the population.

Future Research

1. Long-Term Studies: Support research that

examines the long-term effects of dietary
cholesterol on lipid profiles and
cardiovascular outcomes, including studies
with larger and more diverse populations.

. Advanced Biomarkers: Explore the use of

advanced lipid profiling techniques to
understand how dietary cholesterol
influences LDL particle size, density, and
other cardiovascular risk factors.

. Genetic and Metabolic  Factors:

Investigate genetic markers and metabolic
pathways that determine individual
variability in cholesterol response, paving
the way for precision nutrition strategies.

. Interactions  with  Other Dietary

Components: Conduct studies on the
interactions between dietary cholesterol
and other nutrients, such as dietary fibre
and polyunsaturated fats [20], to develop
comprehensive dietary recommendations.



Lifestyle Integration

1. Physical  Activity:  Reinforce  the
importance of regular physical activity in
conjunction with dietary interventions for
optimal cardiovascular health.

2. Behavioral Strategies: Develop and
implement behavior-change interventions
to help individuals sustain healthy eating
patterns over the long term.

3. Community Support: Encourage
community-based programs that provide
education, resources, and support for
adopting heart-healthy dietary habits.

These expanded recommendations aim to
provide actionable, evidence-based strategies
to promote heart health while addressing the
complexities of dietary cholesterol and its
impact on lipid metabolism.

Acknowledgement

The authors would like to express their
gratitude to all participants who generously

References

[1]. Sharma, B., Agnihotri, N., 2019. Role of
cholesterol homeostasis and its efflux pathways in
cancer progression. J Steroid Biochem Mol Biol.
191: 105377. doi:10.1016/j.jsbmb.2019.105377

[2]. Carson, J. A. S., Lichtenstein, A. H., Anderson,
C. A. M., Appel, L. J., Kris-Etherton, P. M., Meyer,
K. A. et al, 2020., Dietary cholesterol and
cardiovascular risk: A science advisory from the
American heart association. Circulation. 141: e39-
€53. doi:10.1161/CIR.0000000000000743

[3]. Schwab, U., Reynolds, A. N., Sallinen, T.,
Rivellese, A. A., Risérus, U., 2021., Dietary fat
intakes and cardiovascular disease risk in adults with
type 2 diabetes: a systematic review and meta-
analysis.  Eur J Nutr. 60: 3355-3363.
doi:10.1007/s00394-021-02507-1

[4]. Stellaard, F., 2022., From dietary cholesterol to
blood cholesterol, physiological lipid fluxes, and
cholesterol homeostasis. Nutrients. 14: 1643.
doi:10.3390/nu14081643

gave their time and effort to contribute to this
study. We also acknowledge the support
provided by the Ministry of Health, Hail
Region, Saudi Arabia, and the Department of
General Medicine at Saveetha Medical College
and Hospital, Saveetha University, Chennai,
India, for their guidance and resources
throughout the research process. Special thanks
to the laboratory staff and data collection team
for their meticulous work in ensuring the
accuracy and reliability of the data. Lastly, we
extend our appreciation to our families and
colleagues for their encouragement and
support.

Conflict of Interest

The authors declare no conflicts of interest
regarding the publication of this article. The
research was conducted independently, without
any influence from commercial entities,
sponsors, or funding agencies that could have
biased the study's design, results, or
conclusions.

[5]. Shahoei, S. H., Nelson, E. R., 2019., Nuclear
receptors, cholesterol homeostasis and the immune
system. J Steroid Biochem Mol Biol. 191: 105364.
d0i:10.1016/j.jsbmb.2019.04.013

[6]. Szczepanska, E., Biatek-Dratwa, A., Janota, B.,
Kowalski, O., 2022., Dietary therapy in prevention
of cardiovascular disease (CVD)—tradition or
modernity? A review of the latest approaches to
nutrition in CVD. Nutrients. 14,
d0i:10.3390/nu14132649

[7]. Willett, W., 2017., Eat, drink, and be healthy:
The Harvard medical school guide to healthy eating.
Free Press; Available:
https://books.google.com/books?hl=en&Ir=&id=uk
k1DWAAQBAJ&oi=fnd&pg=PP7&dq=Eat,+Drink
,+and+Be+Healthy:+The+Harvard+Medical+Scho

ol+Guide+to+Healthy+Eating.+Free+Press&ots=61
PwSAIgF3&sig=w37mVc9gKLD8trkl41YzpolLZt

Ws

[8]. Soliman, G. A., 2018., Dietary cholesterol and
the lack of evidence in cardiovascular disease.
Nutrients. 10: 780. doi:10.3390/nu10060780


https://books.google.com/books?hl=en&lr=&id=ukk1DwAAQBAJ&oi=fnd&pg=PP7&dq=Eat,+Drink,+and+Be+Healthy:+The+Harvard+Medical+School+Guide+to+Healthy+Eating.+Free+Press&ots=6IPwSAlqF3&sig=w37mVc9gKLD8trkI41YzpoLZtWs
https://books.google.com/books?hl=en&lr=&id=ukk1DwAAQBAJ&oi=fnd&pg=PP7&dq=Eat,+Drink,+and+Be+Healthy:+The+Harvard+Medical+School+Guide+to+Healthy+Eating.+Free+Press&ots=6IPwSAlqF3&sig=w37mVc9gKLD8trkI41YzpoLZtWs
https://books.google.com/books?hl=en&lr=&id=ukk1DwAAQBAJ&oi=fnd&pg=PP7&dq=Eat,+Drink,+and+Be+Healthy:+The+Harvard+Medical+School+Guide+to+Healthy+Eating.+Free+Press&ots=6IPwSAlqF3&sig=w37mVc9gKLD8trkI41YzpoLZtWs
https://books.google.com/books?hl=en&lr=&id=ukk1DwAAQBAJ&oi=fnd&pg=PP7&dq=Eat,+Drink,+and+Be+Healthy:+The+Harvard+Medical+School+Guide+to+Healthy+Eating.+Free+Press&ots=6IPwSAlqF3&sig=w37mVc9gKLD8trkI41YzpoLZtWs
https://books.google.com/books?hl=en&lr=&id=ukk1DwAAQBAJ&oi=fnd&pg=PP7&dq=Eat,+Drink,+and+Be+Healthy:+The+Harvard+Medical+School+Guide+to+Healthy+Eating.+Free+Press&ots=6IPwSAlqF3&sig=w37mVc9gKLD8trkI41YzpoLZtWs
https://books.google.com/books?hl=en&lr=&id=ukk1DwAAQBAJ&oi=fnd&pg=PP7&dq=Eat,+Drink,+and+Be+Healthy:+The+Harvard+Medical+School+Guide+to+Healthy+Eating.+Free+Press&ots=6IPwSAlqF3&sig=w37mVc9gKLD8trkI41YzpoLZtWs

[9]. Schade, D. S., Shey, L., Eaton, R. P., 2020.,
Cholesterol review: a metabolically important
molecule. Endocr Pract. Available:
https://www.sciencedirect.com/science/article/pii/S
1530891X20484472

[10]. Sacks, F. M., Lichtenstein, A. Ho., Wu, J. H.
Y., Appel, L. J., Creager, M. A., Kris-Etherton, P.
M., et al., 2017., Dietary fats and cardiovascular
disease: A presidential advisory from the American
Heart Association. Circulation. 136: el-e23.
doi:10.1161/CIR.0000000000000510

[11]. Zhu, Y., Bo, Y., Liu, Y., 2019., Dietary total
fat, fatty acids intake, and risk of cardiovascular
disease: a dose-response meta-analysis of cohort
studies.  Lipids Health Dis. 18: 91
doi:10.1186/512944-019-1035-2

[12]. Minervini, G., Franco, R., Marrapodi, M.M.,
Di Blasio. M., Ronsivalle, V., Cicciu, M., 2023.,
Children oral health and parents education status: a
cross-sectional study. BMC Oral Health. 24;
23(1):787. doi: 10.1186/512903-023-03424-x.

[13]. Yanai, H., Tada, N., 2018. Effects of
consumption of various fatty acids on serum HDL-
cholesterol levels. Journal of Endocrinology and
Metabolism. 8: 94-99. doi:10.14740/JEM.V8I5.534
[14]. Jenkins, W., Jenkins, A., Jenkins, A., Brydson,
C., 2019., The portfolio diet for cardiovascular
disease risk reduction: an evidence based approach
to lower cholesterol through plant food
consumption. Available;
https://books.google.com/books?hl=en&Ir=&id=S
tUDWAAQBAJ&0i=fnd&pg=PP1&dg=The+portfo
lio+diet+for+cardiovascular+risk+reduction:+An+e
vidence-
based-+approach+to+lower+cholesterol+levels&ots
=pZDeabM_Dk&sig=1HdK90siUSrEhoddkOROg
XBdFuc

[15]. Doma, K. M., Dolinar, K. F., Dan Ramdath,
D., Wolever, T. M. S., Duncan, A. M., 2021.,
Canned beans decrease serum total and LDL
cholesterol in adults with elevated LDL cholesterol
in a 4-wk multicenter, randomized, crossover study.
J Nutr. 151: 3701-3709. doi:10.1093/jn/nxab323
[16]. Lordan, R., Tsoupras, A., Mitra, B., Zabetakis,
I., 2018., Dairy fats and cardiovascular disease: Do

we really need to be concerned? Foods. 7: 29.
doi:10.3390/foods7030029

[17]. Yu, E., Malik, V. S., Hu, F. B., 2018,
Cardiovascular  disease prevention by diet
modification: JACC health promotion series. J Am
Call Cardiol. 72: 914-926.
doi:10.1016/j.jacc.2018.02.085

[18]. Lawrence, G. D., 2021., Perspective: The
saturated fat-unsaturated oil dilemma: Relations of
dietary fatty acids and serum cholesterol,
atherosclerosis, inflammation, cancer, and all-cause
mortality. Adv Nutr. 12 647-656.
doi:10.1093/advances/nmab013

[19]. Drouin-Chartier, J-P., Chen, S., Li, Y,
Schwab, A. L., Stampfer, M. J., Sacks, F. M., et al.,
2020., Egg consumption and risk of cardiovascular
disease: three large prospective US cohort studies,
systematic review, and updated meta-analysis. BMJ.
368: m513. doi:10.1136/bmj.m513

[20]. Trautwein, E. A., McKay, S., 2020., The role
of specific components of a plant-based diet in
management of dyslipidemia and the impact on
cardiovascular  risk.  Nutrients. 12: 2671
d0i:10.3390/nu12092671

[21]. Ramadoss, R., Padmanaban, R., Subramanian,
B., 2021., Role of bioglass in enamel
remineralization: Existing strategies and future
prospects—A narrative review. Journal of
Biomedical Materials Research Part B: Applied
Biomaterials, 110(1), 45-66.
https://doi.org/10.1002/jom.b.34904

[22]. Gjuladin-Hellon, T., Davies, 1. G., Penson, P.,
Amiri Baghbadorani, R., 2019., Effects of
carbohydrate-restricted  diets on low-density
lipoprotein cholesterol levels in overweight and
obese adults: a systematic review and meta-analysis.
Nutr Rev. 77: 161-180. doi:10.1093/nutrit/nuy049
[23]. Lloyd-Jones, D. M., Allen, N. B., Anderson, C.
A. M., Black, T., Brewer, L. C., Foraker, R. E., et
al.,, 2022., Life’s Essential 8: Updating and
enhancing the American heart association’s
construct of cardiovascular health: A presidential
advisory from the American Heart Association.
Circulation. 146: el18-e43.
doi:10.1161/CIR.0000000000001078


https://www.sciencedirect.com/science/article/pii/S1530891X20484472
https://www.sciencedirect.com/science/article/pii/S1530891X20484472
https://books.google.com/books?hl=en&lr=&id=S_tUDwAAQBAJ&oi=fnd&pg=PP1&dq=The+portfolio+diet+for+cardiovascular+risk+reduction:+An+evidence-based+approach+to+lower+cholesterol+levels&ots=pZDea6M_Dk&sig=1HdK9OsiUSrEhoddkOROgXBdFuc
https://books.google.com/books?hl=en&lr=&id=S_tUDwAAQBAJ&oi=fnd&pg=PP1&dq=The+portfolio+diet+for+cardiovascular+risk+reduction:+An+evidence-based+approach+to+lower+cholesterol+levels&ots=pZDea6M_Dk&sig=1HdK9OsiUSrEhoddkOROgXBdFuc
https://books.google.com/books?hl=en&lr=&id=S_tUDwAAQBAJ&oi=fnd&pg=PP1&dq=The+portfolio+diet+for+cardiovascular+risk+reduction:+An+evidence-based+approach+to+lower+cholesterol+levels&ots=pZDea6M_Dk&sig=1HdK9OsiUSrEhoddkOROgXBdFuc
https://books.google.com/books?hl=en&lr=&id=S_tUDwAAQBAJ&oi=fnd&pg=PP1&dq=The+portfolio+diet+for+cardiovascular+risk+reduction:+An+evidence-based+approach+to+lower+cholesterol+levels&ots=pZDea6M_Dk&sig=1HdK9OsiUSrEhoddkOROgXBdFuc
https://books.google.com/books?hl=en&lr=&id=S_tUDwAAQBAJ&oi=fnd&pg=PP1&dq=The+portfolio+diet+for+cardiovascular+risk+reduction:+An+evidence-based+approach+to+lower+cholesterol+levels&ots=pZDea6M_Dk&sig=1HdK9OsiUSrEhoddkOROgXBdFuc
https://books.google.com/books?hl=en&lr=&id=S_tUDwAAQBAJ&oi=fnd&pg=PP1&dq=The+portfolio+diet+for+cardiovascular+risk+reduction:+An+evidence-based+approach+to+lower+cholesterol+levels&ots=pZDea6M_Dk&sig=1HdK9OsiUSrEhoddkOROgXBdFuc
https://books.google.com/books?hl=en&lr=&id=S_tUDwAAQBAJ&oi=fnd&pg=PP1&dq=The+portfolio+diet+for+cardiovascular+risk+reduction:+An+evidence-based+approach+to+lower+cholesterol+levels&ots=pZDea6M_Dk&sig=1HdK9OsiUSrEhoddkOROgXBdFuc

[24]. Dibaba, D. T., 2019., Effect of vitamin D
supplementation on serum lipid profiles: a
systematic review and meta-analysis. Nutr Rev.
doi:10.1093/nutrit/nuz037

[25]. Hooper, L., Martin, N., Jimoh, OF., Kirk, C.,
Foster, E., Abdelhamid, A. S., 2020., Reduction in
saturated fat intake for cardiovascular disease.
Cochrane Database Syst Rev. 8: CDO011737.
d0i:10.1002/14651858.CD011737.pub3

[26]. Aguilar-Ballester, M., Herrero-Cervera, A,
Vinué, A., Martinez-Hervas, S., Gonzélez-Navarro,
H., 2020., Impact of cholesterol metabolism in
immune cell function and atherosclerosis. Nutrients.
12. doi:10.3390/nu12072021

[27]. Maki, K. C., Dicklin, M. R., Kirkpatrick, C. F.,
2021., Saturated fats and cardiovascular health:
Current evidence and controversies. J Clin Lipidol.
15: 765-772. doi:10.1016/j.jacl.2021.09.049

[28]. Rashid, MF., Karobari MI, Halim, M.S.,
Noorani, T.Y., 2022., Effectiveness of Visual-
Tactile Examination and DIAGNOdent Pen in
Detecting Early Enamel Caries and Its
Remineralisation: An In Vitro Study. Biomed Res
Int. 11:1263750. doi: 10.1155/2022/1263750.

[29]. Bouchard, J., Valookaran, A. F., Aloud, B. M.,
Raj, P., Malunga, L. N., Thandapilly, S. J., et al.,
2022., Impact of oats in the prevention/management
of hypertension. Food Chem. 381: 132198.
doi:10.1016/j.foodchem.2022.132198

[30]. Sellem, L., Flourakis, M., Jackson, K. G,
Joris, P. J., Lumley, J., Lohner, S., et al., 2022.,
Impact of replacement of individual dietary SFAs on
circulating lipids and other biomarkers of
cardiometabolic health: A systematic review and
meta-analysis of randomized controlled trials in
humans. Adv Nutr. 13: 1200-1225.
doi:10.1093/advances/nmab143

[31]. DiNicolantonio, J. J., O’Keefe, J. H., 2018,
Effects of dietary fats on blood lipids: a review of
direct comparison trials. Open Heart. 5: e000871.
doi:10.1136/openhrt-2018-000871

[32]. Correction to: Dietary fats and cardiovascular
disease: A presidential advisory from the American
Heart Association. Circulation. 2017;136: e195.
doi:10.1161/CIR.0000000000000529

[33]. Pérez-Ramirez, I. F., Becerril-Ocampo, L. J.,
Reynoso-Camacho, R., Herrera, M. D., Guzman-
Maldonado, S. H., Cruz-Bravo, R. K., 2018,
Cookies elaborated with oat and common bean
flours improved serum markers in diabetic rats.
Journal of the Science of Food and Agriculture. 98:
998-1007. Available:
http://zacatecas.inifap.gob.mx/publicaciones/perez-
ramirez%?20et%20al.%202018.pdf

[34]. Blesso, C., Fernandez, M., 2018., Dietary
cholesterol, serum lipids, and heart disease: Are
eggs working for or against you? Nutrients. 10.
d0i:10.3390/nu10040426


http://zacatecas.inifap.gob.mx/publicaciones/perez-ramirez%20et%20al.%202018.pdf
http://zacatecas.inifap.gob.mx/publicaciones/perez-ramirez%20et%20al.%202018.pdf

