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Abstract

The objective of this review is to present and discuss the most recent findings related to the effects of monounsaturated
fatty acids (MUFA) on plasma markers of lipid metabolism observed in postprandial studies and clinical nutritional
intervention studies. Searches were conducted on several different databases for publications from 2010 to 2014
using the following keywords: MUFA, Lipemia, Lipid Metabolism, Triglycerides and Postprandial. High-MUFA meal
has presented beneficial effect on postprandial lipidemia response, but it is not yet completely clear whether this
response to MUFA intake may be different in people with excess weight and/or other chronic diseases. In general,
cardiovascular risk factors were reduced and lipid profiles improved after interventions with MUFA. In conclusion,
recent studies have demonstrated that consuming MUFA has beneficial effects at short and long time by increasing/
maintaining HDL cholesterol concentrations and reducing levels of LDL cholesterol.
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Resumo

Esta revisdo teve como objetivo apresentar e discutir os achados mais recentes do efeito dos acidos graxos
monoinsaturados (AGMI) sobre marcadores plasmaticos do metabolismo lipidico em estudos pos-prandiais e de
intervencao clinica nutricional. Realizou-se busca em diferentes bases de dados entre 2010 e 2014, usando os seguintes
termos de indexagdo: MUFA, Lipemia, Lipid Metabolism, Triglycerides e Postprandial. O consumo de refei¢do com alto
conteildo de AGMI tem demonstrado efeito benéfico na resposta lipidémica pds-prandial, mas se essa resposta pode
ser alterada em individuos com excesso de peso e/ou outras doengas cronicas apds consumo de AGM|, ainda ndo esta
totalmente elucidado. De modo geral, apds a intervencdo com AGMI, os fatores de risco cardiovascular diminuiram,
além de haver melhora no perfil lipidico. Em conclusao, os estudos recentes tém demonstrado um efeito benéfico do
consumo de AGMI em curto e longo prazos, mediante aumento/manutengao das concentragdes de HDL colesterol
e diminuicdo do LDL colesterol.
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INTRODUCTION

Cardiovascular diseases (CVD) are notorious and
are the subject of much discussion in clinical practice.
However, a great deal of what is known about these
diseases and their risk factors is based on the results
of assaying markers of lipid metabolism in a fasting
state. While these tests are undoubtedly important,
we spend the majority of our lives in a non-fasting
state and, as a result, there is constant variation in
lipemia levels.

In turn, postprandial metabolism has been linked with
increases in inflammation and oxidation, interfering
in vascular endothelial function and impacting on
CVD risk.? Despite this, the postprandial response to
lipid overload has not yet been well established and
published findings remain controversial.

In this context, dietary lipids are important factors
in modulation of postprandial lipemia, which is a
possible early marker of metabolic abnormalities
that are not observed in a fasting state.> When we eat
a meal containing excessive quantities of lipids, the
body is faced with an excess of triacylglycerols (TAG)
and their removal becomes inefficient, resulting in
a state of postprandial lipemia,® which is associated
with CVD.*

One of the subgroups of fatty acids of greatest
interest is the monounsaturated fatty acids (MUFA),
of which oleic acid (OA) is the principal member.
These fatty acids are found in olive oil, in canola
oil, in olives, avocadoes and in oleaginous plants.’
However, OA contained in olive oil (from 55 to 85%)
can account for from 60 to 80% of the entire daily
dietary intake of OA.¢

The objective of this review is to present and
discuss the most recent findings related to the
effects of monounsaturated fatty acids (MUFA)
on plasma markers of lipid metabolism observed
in postprandial studies and clinical nutritional
intervention studies.

METHODOLOGY

Searches were run on the MEDLINE/PubMed,
SciELO and Web of Science databases for work
published in Portuguese, English or Spanish from
2010 to 2014. The following keywords were used to
identify articles of interest: MUFA, Lipemia, Lipid
Metabolism, Triglycerides and Postprandial, plus
combinations of these terms and expressions containing
them. Searches were run using these keywords with
the Boolean connectors AND, OR and NOT. The titles
and abstracts of the studies identified by the electronic
search were then selected or rejected according to the
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following inclusion criteria: MUFA intake during the
study period, intervention studies or postprandial,
studies with adult humans that assessed changes in
the plasma lipid profile after consumption of MUFA.

Articles describing animal models and in vitro
studies were excluded, as were any that did not assess
the effects of MUFA intake on lipid metabolism after
dietary intervention. Additionally, editorials, articles
lacking sufficient data, summaries of presentations
to meetings and studies that did not consider the
association between consumption of a source of
MUFA and markers of lipid metabolism were also
excluded.

The full texts of potentially relevant articles were
read in order to verify that they met the inclusion
criteria. Additionally, articles from other sources
were also included in the review with the objective
of contextualizing and justifying the subject under
discussion and to enrich that discussion.

RESULTS AND DISCUSSION

The search and selection process (Figure 1)
resulted in 21 articles, which are described in detail
in Tables 1 and 2.

MUFA combined with: Databases

MEDLINE/PubMed
SciELO
Web of Science

*Fatty acid profile
«Lipemia

| Selection |

*Lipid metabolism
«Triglycerides

*Postprandial Total = 320 articles

L

articles ]

[ Exclusion of

I Screening I

Exclusion criteria:

*Review articles/meta-analyses
*Animal models and in vitro studies
*No nutritional intervention using MUFA
*No analysis of lipid markers

Eligibility

Included:

| Inclusion |

*Original articles with adult humans
« Nutritional interventions using MUFA
*Last 5 years

‘ Inclusion |

21 articles selected

‘ 12 postprandial studies ’ ‘ 9 intervention studies }

Figure 1. Flow diagram illustrating search and selection of articles.
MUFA: monounsaturated fatty acids.
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Table 1. Acute effects of monounsaturated fatty acid intake on markers of lipid metabolism.

Authors Type of Sample Duration of Test groups Quantity of Main results (MUFA)
study intervention MUFA ingested
Jiménez- Randomized 130 people with MS 8 hours Group 1:38% SFA  43% of total lipids accentuated T in TAG,
Gomez et al” BMI = NR Group 2: 43% MUFA returning to baseline
Age = NR Group 3: low fat diet in a shorter time than
(28%) + omega 3 other groups
Group 4: low fat diet
(28%)
Hartwich etal® Randomized 164 people with MS 8 hours Group1: 16% SFA 20% of TCV of the  accentuated T in TAG,
criteria Group2: 20% MUFA meal returning to baseline
BMI = 20 to 40 kg/m? Group 3: low fat diet in a shorter time than
Age = 35 to 70 years +omega 3 other groups
Group 4: low fat diet
Bouwens et al’ Randomized 21 healthy men 6 hours Group1: 70% SFA 55g(80% of total  Greater reduction in
Single-blind  BMI = 18 to 27 kg/m? Group 2: 80% MUFA lipids) cholesterol after 6h
Crossover Age 19 to 27 years Group 3:65% PUFA compared to other
groups
Perez- Randomized 20 healthy men 11 hours Group 1:35% SFA  36% of total lipids  { in total number and
Martinezetal.'  Crossover ~ BMI =24.5+2.7 kg/m’ Group 2: 36% MUFA T in size of TRL
Age = 22+1.8 years Group 3:55% CHO+ { cardiovascular risk
8% PUFA compared to other
groups
Lopez et al.” Crossover 14 hypertriglyceridemic 8 hours Group1: 10 kcal of 10 kcal/kg weight TTAG, TNEFA, T
men MUFA per kg of body insulin (Groups 1
BMI = 24.2+5.1 kg/m? weight and 2)
Age = 3317 years Group?2: 10 kcal of
SFA per kg of body
weight
Group 3: Control
(without lipids)
Tengetal”  Randomized 10 healthy men 4 hours Group 1:50 g of 50g T in TAG was greatest
Single-blind ~ BMI =21+1.6 kg/m? MUFA in Group 1, followed
Crossover Age = 21.9+0.7 years Group 2: 50 g of SFA by Group 2
Group 3:50 g of PUFA
Lozano etal.” Randomized 21 healthy men 11 hours Group 1:38% MUFA  38% of TCV of the L TRLTAG compared
Crossover BMI > 26.18 kg/m? Group 2: 35% SFA meal to other groups
and BMI < Group 3:20% SFA,
26.18 kg/m? 24% MUFA and 16%
Age = 23+1.5 years PUFA
Van Dijk etal.”® Randomized 42 men (healthy 4 hours Group 1:51 g of SFA 798 { Free fatty acids over
Crossover weight, obese and Group 2: 79 g of time (MUFA > SFA >
obese with type 2 MUFA PUFA)
diabetes) Group 3: 38 g of PUFA
BMI = NR
Age = 50 to 70 years
Lozanoetal? Randomized 21 men 11 hours Group 1:38% MUFA  38% of TCV of the No differences be-
Crossover BMI = NR Group 2: 35% SFA meal tween groups
Age = 23+1.5 years Group 3:20% SFA,
24% MUFA and 16%
PUFA
Raz et al.™ Crossover 54 individuals 4 hours Group 1:51 g of 51g T in TAG smaller after
BMI = 25+0.9 kg/m? MUFA MUFA
Age = 41.7+3.1 years Group 2: 51 g of SFA
Pietraszek et al."” NR 17 healthy people 4 hours Group 1: free from 67g Healthy people
17 people with DM2 DM2, MUFA intake responded better to
BMI=NR Group 2: with DM2, treatment
Age = NR MUFA intake
Cabello- Randomized 10 healthy men 6 hours Group 1: 70 g pomace 708 No differences in TAG
Morunoetal.®  Crossover BMI = 23.7+2 kg/m? olive oil (MUFA) between groups

Age = 26+4.3 years

Group 2: 70 g refined
olive oil (MUFA)

Larger TRL Particles in
the pomace group

MUFA: monounsaturated fatty acids; PUFA: polyunsaturated fatty acids; SFA: saturated fatty acids; DM2: type 2 Diabetes mellitus; TAG: triacylglycerols;
NEFA: non-esterified fatty acids; TRL: triacylglycerol-rich lipoproteins; CHO: carbohydrates; iAUC: incremental area under the curve; T increase/high quantity;
d: decrease/low quantity; MS: metabolic syndrome; NR: not reported.
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Table 2. Effect of dietary intervention containing monounsaturated fatty acids on markers of lipid metabolism.

Authors Study type Sample Duration of Test groups Quantity Main results
of MUFA
intervention ingested
Adams et al.” Crossover 10 hypercholesterolemic 5 weeks Group 1:16.7 g of 202¢g calorie intake,
men 3-week washout SFA THDL-C, Tstearic,
BMI = 26.8+1.1 kg/m? Group 2:20.2 g of oleic and linoleic
Age = 49.3+8.6 years MUFA acids
Positive correlation
between TAG and
VLDL-C, palmitic,
palmitoleic and
oleic acids
Negative cor-
relation between
HDL-C and palmit-
ic and palmitoleic
acids; and between
LDL-C diam-
eter and palmitic,
stearic and oleic
acids, T MUFA and
{ palmitic acid
Gillingham et al.™® Randomized 36 hypercholesterolemic 28 days Group 1: 70% PUFA  70% of total T MUFA and ¥
Controlled people 4to8weeks’  Group 2: 70% MUFA lipids SFA totals in blood
Crossover BMI =22 to 36 kg/m’ washout Group 3: Western Jtotal cholesterol
Single-blind Age = 18 to 65 years diet (35% lipids) and LDL-C
Gilmore et al.” Randomized 27 men with normal 5 weeks Group 1:32+3 g/day  32#3 g/day THDL-C and
Crossover lipid profiles; 4-week washout MUFA or31+4g/day { LDL:HDL-C ratio
BMI = NR Group 2:31+4 g/day positively cor-
Age 23 to 60 years MUFA related with insulin
AlSaleh etal®  Parallel design 367 men and women 4 weeks Group 1: 18% SFA  18% of daily ~ {phospholipids,
BMI = NR 3 nutritional Group 2:20% MUFA TCV L APOB
Age =30 to 70 years interventions  Group 3: low fat diet { Total cholesterol
(28% lipids) and ¥ LDL-C
Baxheinrich et al”" Parallel design 81 people with MS 26 weeks Group 1:30 mL of oil 30 mL of oil { weight, total
BMI = NR + 20g of margarine +20gof  cholesterol, LDL-C
Age = NR (PUFA) margarine and insulin
Group 2: 30 mL of oil I MSindices
+ 20g of margarine
(MUFA)
Bozzetto et al.” Controlled 12 people with DM2 4 weeks Group 1:23% MUFA  23% of daily JTRL (CHO/Low
BMI = 28+1 kg/m? Group 2;52% CHO TCcv Gl > MUFA)
Age = 59+4 years with low Gl
Phillips et al.?? Randomized 486 men and women 12 weeks Group 1: 12% SFA  20% of daily  No changes in lipid
Cohort study with MS Group 2: 20% MUFA TCV profile in healthy
BMI = 20 to 40 kg/m? Group 3: TCHO + weight or obese
Age = 35 to 70 years MUFA groups
Group 4: TCHO +
-3
Nishi et al.>* Randomized 27 people (LDL-C 4 weeks Group 1:7.6% MUFA  7.6% of daily 7 oleic acid,
Crossover elevated/high) Group 2: PUFA TCV T MUFA and
BMI = 25.7+3 kg/m? (% NR) { palmitic acid in
Age = 6419 years Group 3: Control MUFA and control
(MUFA + groups
PUFA - % NR) Positive cor-
relations between
palmitic acid
concentrations
and TAG and

cholesterol and
negative correla-
tion with HDL-C

MUFA: monounsaturated fatty acids; PUFA: polyunsaturated fatty acids; SFA: saturated fatty acids; m-3: omega 3 fatty acid; TAG: triacylglycerols; NEFA: non-esterified
fatty acids; TRL: triacylglycerol-rich lipoproteins; CHO: carbohydrates; Gl: glycemic index; 0 increase/high quantity; {: decrease/low quantity; MS: metabolic
syndrome; NR: not reported.

J Vasc Bras. 2016 Jan.-Mar; 15(1):52-60

55



Monounsaturated fatty acids and lipid metabolism

Table 2. Continued..

Authors Study type Sample Duration of Test groups Quantity Main results
of MUFA
intervention ingested
Bozzetto etal”®  Randomized 45 people with DM2 8 weeks Group T:low GICHO  27+1% of No changes to
Parallel Overweight/obese and fiber (with and daily TCV  concentrations of
BMI =NR without exercise) total cholesterol
Age = NR Group 2:27+1% and increased TAG

MUFA (with and
without exercise)

in MUFA group
compared with
CHO group

MUFA: monounsaturated fatty acids; PUFA: polyunsaturated fatty acids; SFA: saturated fatty acids; -3: omega 3 fatty acid; TAG: triacylglycerols; NEFA: non-esterified
fatty acids; TRL: triacylglycerol-rich lipoproteins; CHO: carbohydrates; Gl: glycemic index; T increase/high quantity; : decrease/low quantity; MS: metabolic

syndrome; NR: not reported.

Markers of lipid metabolism

When discussing CVD, it is impossible not to
consider their primary prevention, the traditional
risk factors associated with them (systemic arterial
hypertension, diabetes mellitus and dyslipidemia, among
others) and the markers of risk and for diagnosing
these events, the most often employed of which are
total cholesterol (TC) and fractions, HDL cholesterol
(HDL-C) and LDL cholesterol (LDL-C), TAG and
arterial blood pressure.?¢?’

However, attempts have been made to identify
new markers, with the objective of improving early
diagnosis rates and treatment of cardiovascular events.
The most interesting candidates are apolipoproteins,
analysis of the size and diameter of lipoprotein particles
and of the quantities of TAG present in these particles
and free fatty acids in plasma.

On this basis lipoproteins can be divided into two
groups: (1) those that are rich in TAG and are larger and
less dense, including chylomicrons, which originate
in the intestines, and very low density lipoproteins
(VLDL-C) from the liver; and (2) those that are rich
in cholesterol, including low density cholesterol
(LDL-C) and high density cholesterol (HDL-C).”

Triglyceride-rich lipoproteins (TRL) are made up
of proteins and lipids and their composition changes
dynamically in response to a person’s diet and lipid
metabolism. This composition, in turn, determines the
length of time they remain in circulation and their rate
of absorption and transport through the endothelium,
playing an important role in atherogenesis.?® The size
and number of TRL particles may be better predictors
of atherosclerosis than simply assaying TAG,' since
TAG are measured in a fasting state and atherosclerosis
may be a postprandial phenomenon in which TRL
play a dominant role.”

Triglyceride-rich lipoproteins consist of chylomicrons,
originating from the small intestine and containing
apo B-48 as a structural protein, and VLDL, which
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originate in the liver and contain apo B-100, as a
structural protein.'® Additionally, there is evidence
that postprandial TRL elevation can lead to pancreatic
beta cell dysfunction, suggesting that the plasma
lipoprotein abnormalities observed in patients with
obesity-linked metabolic syndrome (MS) may not
be merely a consequence of the disease, but also a
cause of'it.!? Triglyceride-rich lipoproteins can cross
the endothelial barrier, enter the wall of the vessel
and facilitate build-up of lipids in macrophages,
forming foam cells.'¢

It is against this background that scientific
interest in markers of postprandial lipemia has been
increasing, since there could be other metabolites of
lipid metabolism that could be identified more quickly
after dietary intake, which could facilitate diagnosis of
certain diseases or the risk of cardiovascular events.
According to the studies identified, in general the
concentration of the classic markers of CVD, such as
TC and its fractions, do not change after dietary intake
and so they may not be good markers for assessing
acute effects.’’!2 In contrast, TAG concentrations
have been shown to change after meals and may
provide more plausible evidence as predictors of risk
of CVD,”'? and the same is true of TRL.1%1°

Acute effects of MUFA intake on lipid
metabolism: postprandial studies

This review identified 12 studies published in the
last 5 years that evaluated postprandial changes in the
lipid profile after subjects had eaten a meal containing
MUFA. Researchers investigated postprandial
responses in men of healthy weight,->9-1112:14.1630 g d
in obese or healthy-weight people with type 2 diabetes
mellitus (DM2),'33! hyperlipoproteinemia!® or MS.”#
The body mass index (BMI) of participants varied
from 20 to 40 kg/m? and their ages ranged from 19
to 70 years. The test foods used as sources of MUFA
included drinks and shakes, muffins and meals with



the lipid under investigation added (sources: olive
oil, sunflower oil and/or macadamia oil) and with
MUFA contents varying from 20 to 80% of the total
lipids in the meals given to the participants.

The duration of the postprandial lipemia cycle in
healthy adults is from 6 to 8h,* contrasting with the
results of the articles reviewed, in which the duration
of the cycle ranged from 4 to 11h. The markers
most often used to evaluate postprandial lipidemic
responses were concentrations of TAG!27-1214-1631 and
concentrations and size of TRL.!7810.12.16.30

The majority of these studies demonstrated
that postprandial responses to meals with a high
content of saturated fatty acids (SFA), MUFA or
polyunsaturated fatty acids (PUFA) diverge from one
another. Four studies observed a greater increase in
TAG concentrations after consumption of a meal with
a high MUFA content than after intake of sources of
SFA or PUFA ®!'I3 One explanation for this effect
could be that the TRL particles supplied by the
MUFA-rich meal could have a greater affinity for the
hepatic receptor involved in metabolism, inducing
more rapid and effective clearance of these TRL than
of other types of lipids.'? Concentrations of TAG
could exhibit the same behavior when postprandial
increase is balanced by more efficient clearance.
Indeed, Jiménez-Gomez et al.” and Hartwich et al.®
assessed people with MS and with symptoms of
MS, respectively, finding that those who ate a meal
containing MUFA (43% and 20% of the total lipid
content of the meal, respectively), exhibited a faster
rise in TAG concentrations (peaks at 2h and 4h after
the meal, respectively) compared with those who
were given other sources of lipids; although the return
to baseline levels was more efficient (at around 8h
after the meal).”®

However, other studies with healthy people that
determined the concentrations of TAG found similar
postprandial results for different types of fats (MUFA,
PUFA and SFA).2!*16 These differences in the results
could be because of different quantities or sources of
MUPFA, the number of hours after the meal at which
concentrations were tested, age, number of people
tested and prior nutritional status of participants
(normal weight versus overweight), or even due to
metabolism of MUFA compared with other lipid
sources. Considering that the sources of lipids
eaten do not only contain SFA, MUFA and PUFA,
but also a wide variety of other nutrients, such as
carbohydrates, fiber, protein, and other compounds
with biological activity, such as polyphenols and
sterols, the postprandial results could also have been
influenced by the presence of these nutrients.?
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There is still no certainty about the postprandial
lipemic responses to consumption of different lipid
sources in people with excess weight and/or other
chronic diseases. Notwithstanding, the effects of
eating a meal with a high MUFA content have been
shown to be beneficial for these people’s postprandial
lipidemic response. For example, overweight people
who ate a meal containing 1g of olive oil per kg of
body weight had lower TRL concentrations than after
eating a meal rich in butter (SFA) or nuts (PUFA),
whereas in a subset of people with healthy weights there
was no difference between different lipid sources.?

As such, the results reported indicate that MUFA
have beneficial effects on postprandial lipid metabolism,
and this could be an important mechanism of this FA’s
cardioprotective action. Indeed, these findings suggest
that the concentrations and size of postprandial TRL
could be promising biomarkers of lipid metabolism as
predictors of metabolic disorders and cardiovascular
risk. However, recommendations for their use in
clinical practice should still be cautious, since the
results are not conclusive in terms of the dosage
needed to obtain a response.

The long-term effects of MUFA intake on lipid
metabolism: intervention studies

A total of nine studies were selected that evaluated
markers of lipid metabolism as part of the follow-up
of nutritional interventions based on diets with high
MUFA content, varying from 7.6% to 28% of the
total calorie value (TCV), or from 20.2g to 32g of
MUFA. The duration of interventions varied from 4 to
26 weeks. The volunteers were men and women, the
majority with excess weight, or DM2 or abnormalities
of markers of lipid metabolism (abnormal TAG, TC
and/or LDL-C). The age of participants ranged from
18 to 70 years. The markers most often assessed
were TAG, TC and fractions, in addition to total
lipids. Diets were calculated with dietary fat either
supplemented or substituted by MUFA. The test foods
most often used as sources of MUFA were muffins
made with olive oil, nuts, fortified meats and extra
virgin olive oil itself.

The studies found reductions in TC,!820.21.24
LDL-C,"7-182021 and TAG'"?! and increases in HDL-C.!""°
In general, cardiovascular risk factors (TC, LDL-C
and TAG) reduced after intervention with MUFA and
there were improvements in the lipid profile, compared
with the other diets tested. These results appear to be
related to the FA profile of the bloodstream.

For example, Gilmore et al.'” observed that a
nutritional intervention with a high MUFA content
lasting 5 weeks increased the concentration of HDL-C
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and reduced the LDL-C:HDL-C ratio.'” Plasma TAG
concentrations were positively correlated with plasma
insulin concentration and negatively correlated with
HDL-C and stearic acid levels. These findings suggest
that activity of hepatic Stearoyl-CoA Desaturase-1
(SCD1) can regulate plasma TAG concentrations.'?

The proportion of palmitic acid (PA) was also
positively associated with plasma concentrations of
TAG and the TC:HDL-C ratio and inversely associated
with HDL-C concentrations among hyperlipidemic
individuals (high LDL-C plasma concentrations).?*
In turn, the 10-year risk of CVD was inversely
associated with OA proportions. Saturated fatty acid
proportions were negatively associated with HDL-C
concentrations and positively associated with 10-year
risk of CVD.*

Adams et al.'” found that palmitoleic acid (PTA)
was the fatty acid with the strongest correlation with
changes in TAG, VLDL-C and HDL-C, followed by
PA. The highest plasma PTA concentrations were
observed at the end of the cycle after consumption
of SFA and the lowest concentration was observed
after consumption of MUFA. These results suggest
that the high concentration of PTA after SFA intake
is the result of increased stimulation of hepatic SCD1
activity, in contrast with MUFA intake."”

It is interesting that it was not only the concentrations
of markers of lipid metabolism that were changed, since
the size of particles was also altered. The diameters
of LDL-C particles were reduced by a dietary
intervention with a high SFA content and remained
altered, even after a 3-week washout period and also
after consumption of a diet rich in MUFA."”

In a similar manner, plasma PA was increased by
a high SFA diet and remained elevated thereafter.
Changes in LDL-C particle diameter are specific
metabolic abnormalities that increase the atherogenicity
of LDL-C. These small LDL-C particles are a risk
factor for CVD, since they are more susceptible to
oxidative damage and they also provoke vascular
inflammation. Presence of PA in elevated concentrations
may also be related to small LDL-C diameter that
is maintained over time and a negative correlation
has been detected between PA and the diameter of
LDL-C particles."”

However, four studies did not detect effects on
markers,>?222 although these results may be linked
with the fact that the studies did not compare a diet
rich in MUFA with other sources of lipids® or may
be due to differences between the study participants
(age, sex, BMI, baseline values of markers of lipid
metabolism).
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However, the reductions in these indicators of
cardiovascular risk factors and the components of
MS observed in these studies may not be exclusively
the result of different dictary sources of lipids, but
may also be associated with the reductions in weight
observed in some studies,'”*! which can be considered
a confounding factor, since weight loss itself improves
the lipid profile.

A considerable proportion of the interest in the
role of MUFA in prevention of CVD is because
of the beneficial effects of the Mediterranean diet
that have been observed. This diet has a high olive
oil content (14-40% of daily energy intake) and,
consequently, is rich in MUFA.** The protective
effect of regular OA intake on parameters related to
CVD is primarily related to the Mediterranean region,
where the population’s diet includes a high MUFA
intake because of greater olive oil consumption. The
reduction in cardiovascular risks may be linked to an
improvement in the profile of dietary lipoproteins
(increased HDL-C and reduced LDL-C), in addition
to improved endothelial function due to an increase in
vasodilation-related flow and reduced inflammation
and oxidative stress.?

On the other hand, it is important to investigate
the possible positive effects of MUFA in people with
DM2, since DM2 is itself an independent risk factor for
CVD. The search for strategies to manage postprandial
dyslipidemia is therefore an issue of clinical relevance
and nutritional changes achieved by adhering to a
dietary plan are capable of influencing postprandial
lipid response in patients at cardiometabolic risk.

The intervention studies indicate that there are
beneficial effects on markers do of lipid metabolism
from habitual consumption of MUFA (12-28% of total
calorie value) contained in foods such as olive oil and
nuts, in comparison with low fat diets or consumption
of other sources of lipids. In fact, the intake levels
that have shown positive results are higher than the
level recommended for cardiovascular health, which
is around 15% MUFA as a proportion of TCV.?
The mechanisms through which MUFA act appear
to be related to their effect on the concentrations and
sizes of lipoprotein particles and, consequently, on
their metabolism at the cellular level.

CONCLUSIONS

As shown by the findings discussed in this review,
MUFA intake in the form of habitual consumption of
olive oil and nuts is supported by the most up-to-date
scientific literature. These results show that the
effects of MUFA can be beneficial over the short term



(postprandial lipemia), primarily in relation to TAG
metabolism, and over the long term in association with
improvements in the plasma lipid profile, whether in
terms of the concentrations or of the sizes of HDL-C
and LDL-C particles, which are well-known as CVD
protection and risk factors, respectively. These studies
also emphasize the importance of determining the
concentrations of fatty acids in plasma and the size
of lipoproteins as biomarkers of lipid metabolism
and the relevance of postprandial testing to increase
knowledge of the mechanisms involved.
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