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oil-diet in men with increased cardiovascular risk. A preliminary study
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Departamento de Nutricion y Bromatologia I (Nutricion). Facultad de Farmacia. Universidad Complutense de Madrid. Madrid.

Spain.

Abstract

Background and aims: Concomitant intake of statins
together with certain foods may affect their therapeutic
effects. The purpose of this preliminary study was to
determine the modulating effect of two culinary oils on
the hypolipemic effect of statins. Subject and Methods:
Twenty-five men with severe hypercholesterolemia and
high estimate cardiovascular risk (> 20% according to
the Adult Treatment Panel I1I of USA National Institutes
of Health, ATP-III) were enrolled in an observational
follow-up study to test lipoprotein profile changes after
six month 20-mg/d Simvastatin treatment. Thirteen
volunteers using sunflower oil as the habitual culinary
fat, and 12 using olive oil, were selected by non-probabi-
listic incidental sampling. Volunteers consent in follow
their habitual diets and to maintain diet characteristics
throughout the study. Diet was evaluated through the
study by three 24-h recalls and a food frequency question-
naire.

Results: The energy contribution of fat (P = 0.019) and
MUFA (P < 0.001) was higher in the olive oil-group while
that of PUFA (P = 0.001) and alcohol (P = 0.005) was hig-
her in the sunflower oil-group. TC/HDL-cholesterol and
the ATP-III 10-year risk percent decreased more (P <
0.05) in the olive oil group. TC and the TC/HDL-choleste-
rol and the LDL-cholesterol/HDL-cholesterol ratios and
the ATP-III 10-year risk percent decreased significantly
more (P < 0.05) in the olive oil-group after BMI, energy
and alcohol intakes were adjusted.

Conclusion: Data suggest that although Simvastatin is
a very effective hypolipemic drug, olive oil-diets in prefe-
rence to sunflower oil-diets must be consumed in patients
with high cardiovascular risk.

(Nutr Hosp. 2009;24:333-339)
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LAS DIETAS CONTENIENDO ACEITE DE OLIVA
MEJORAN LOS EFECTOS DE SIMVASTATINA
RESPECTO A DIETAS CON ACEITE DE GIRASOL
EN HOMBRES CON RIESGO CARDIOVASCULAR
ELEVADO. ESTUDIO PRELIMINAR

Resumen

Introduccion y objetivos: La ingesta de algunos alimen-
tos junto con estatinas puede afectar los efectos terapéuti-
cos del farmaco. Este estudio preliminar pretende determi-
nar el efecto modulador de dos tipos de aceites culinarios
sobre los efectos hipolipemiantes de las estatinas.

Métodos: Mediante muestreo no probabilistico, 25
hombres con hipercolesterolemia severa y alto riesgo car-
diovascular (> 20% segun el Panel I1I para tratamiento
de adultos de los Institutos de Salud USA, ATP-III) parti-
ciparon en el estudio observacional para ver los cambios
en el perfil lipoproteico después de seis meses de trata-
miento con 20 mg/dia de Simvastatina. 13 voluntarios
consumian habitualmente aceite de girasol como princi-
pal grasa culinaria y 12 aceite de oliva. Todos los sujetos
consintieron en mantener sus habitos alimentarios
durante el estudio. Para evaluar la dieta se usaron 3
recuerdos de 24 horas y una frecuencia de consumo.

Resultados: El aporte calérico de la grasa (P = 0,019) y
de los AGM (P < 0,001) fue mayor en el grupo que consu-
mia aceite de oliva, mientras que el de AGP (P = 0,001) y
alcohol (P = 0,005) fue menor. El cociente colesterol/
HDL-colesterol y el riesgo cardiovascular disminuyeron
mas (P<0.05) en los pacientes consumiendo aceite de
oliva. Después de ajustar para IMC y para ingesta calo-
rica y de alcohol, el colesterol total y los ratios coleste-
rol/HDL-colesterol y LDL-colesterol/HDL-colesterol y el
riesgo cardiovascular ATP-III disminuyeron significati-
vamente mas (P < 0,05) en el grupo de aceite de oliva.

Conclusiones: Los resultados sugieren que aunque Sim-
vastatina es un farmaco hipolipemiante muy efectivo, la
inclusion de aceite de oliva, frente a aceite de girasol, mejora
dicho efecto en pacientes con alto riesgo cardiovascular.

(Nutr Hosp. 2009;24:333-339)

Palabras clave: Simvastatina. Aceite de oliva. Aceite de gira-
sol. Colesterol. Lipoprotein-colesterol. Riesgo cardiovascular.
Interaccion farmaco-nutriente.
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Introduction

Statins are drugs that inhibit the rate-limiting
enzyme of cholesterol synthesis 3-hydroxy-3-methyl-
glutaryl coenzyme A reductase (3-OH-3-MGCoA).'?
The reduction in intracellular cholesterol levels stimu-
lates synthesis of low density lipoprotein (LDL) recep-
tors and their expression on the surface of liver cells.
These receptors are responsible for the uptake of LDL
in addition to that of their precursors, very low density
lipoprotein (VLDL) and VLDL remnants. This effect
of statins on VLDL also explains their capacity to
reduce triglyceride levels, although to a lesser degree
and in a less consistent manner.'? Thus, at present, sta-
tins are extendedly prescribed in patients with different
types of dyslipemia.'? The statins presently available
are mainly eliminated by the liver. Simvastatin, lovas-
tatin and atorvastatin are metabolised by cytochrome
P-450 3 A4 (CYP 3 A4), while fluvastatin is metaboli-
sed by CYP 2 C9. Only small amounts of pravastatin,
rosuvastatin and pitavastatin are metabolised by this
way.** PUFA have been shown to activate P-450
cytochrome activity, while SFA exert lower cytoch-
rome activation with MUFA exerting intermedium
effect.’ Concomitant intake of statins together with cer-
tain foods may produce alterations in their pharmaco-
kinetics or pharmacodynamics resulting in higher risk
of adverse reactions in some cases or lower pharmaco-
logical action in others.'3*

Very little information exists on the possible relation
between unsaturated oil intake and statin effects.® This is
surprising because culinary oils contribute more than
50% of the consumed fat in some countries.” In Spain,
due to economic reasons, olive oil consumption has been
partially replaced by other cheaper oils, such us sunflo-
wer. This partial substitution, together with other pro-
found food habits changes (e.g. low oily fish and high
lean fish consumptions), have contributed to the increase
of omega-6 fatty acid and the omega-6/omega-3 ratio
observed through the last few decades in Spain.*

Dietary fatty acids have profound effect on lipid and
lipoprotein levels.”* Mattson & Grundy'® found that
oleic acid lowered plasma cholesterol as much as lino-
leic acid did. However, it is more generally accepted
that n-6 PUFA (e.g. linoleic acid) produces a more pro-
minent hypocholesterolemic effect than MUFA (e.g.
oleic acid) do.""*

Taking into account all that we previously commen-
ted on, we hypothesized that the culinary oil ingestion,
due to its specific composition, can modulate the hypo-
lipemic effect of statins. Moreover, this effect can be
also changed due to the effect of PUFA on CYT 450.34
Thus, the main goal of this preliminary study was to
test how the diet composition (mainly by the mean of
the culinary oil used) influences the hypolipemic effect
of statins in men with increased cardiovascular risk.
Moreover, the effect of the basal total cholesterol (TC),
LDL-cholesterol, and triglyceride levels on this diet-
drug interaction was also tested.

Methods
Sample and study design

In a pharmacy office located in the industrial Area
close to Aviles, Asturias (Spain), subjects just diagno-
sed of hypercholesterolemia and going to start treat-
ment with Simvastatin were asked to participate in an
observational follow-up study. A non-probabilistic
incidental sampling was selected to test the influence
of oil type in the hypolipemic effects of Simvastatin.

Volunteers had to fulfil the following eligibility
criteria: a) gender: men; b) age: 45-65 years b) BMI >
20-35 kg/m?; ¢) diagnosed of hypercholesterolemia
(Serum total cholesterol > 250 mg/dL or = 6.46
mmol/L, LDL-cholesterol = 160 mg/dL or 4.14
mmol/L); d) to have at least one extra cardiovascular
risk (e.g. hypertension) or familiar antecedents of
cardiovascular accident; e) going to start with statin
treatment as hypocholesterolemic drug; g) to main-
tain the doses and type of statins through the treat-
ment. Exclusion criteria: a) previous cardiovascular
attack; a) type I diabetes; c) previously treated with
statins.

Forty volunteers fulfilling the previous criteria were
selected among a total of 54 candidates. Although
many subjects were conscious of using only olive oil or
sunflower oil, ten of them were not finally selected
because they did not show regular dietary habits. Infor-
med consent was obtained from a total of 30 male parti-
cipants. Twenty five of them were ready to receive
Simvastatin while three of them Fluvastatin and the
other two Atorvastatin. Thus, finally only volunteers
on 20 mg/d Simvastatin were studied. The percentage
change from baseline for TC concentration and the
LDL-cholesterol/HDL-cholesterol ratio was determi-
ned a priori to be the primary outcome variables. Sam-
ple size was considered adequate taking into account
previous studies on the influence of diet on lipid and
lipoprotein concentrations.' Nonetheless, this study
was designed to have a power of 85% (alpha 0.05) to
detect a 20% difference between olive oil and sunflo-
wer groups in TC response. A pooled standard devia-
tion of 10% for the change from baseline TC or LDL-
cholesterol/HDL-cholesterol was assumed for this
calculation.

The study was performed according to the guideli-
nes of the Helsinki Declaration. Patients were of low to
medium-low socioeconomic status and had low acade-
mic and professional qualifications. Subjects were
questioned about the use of fibres or other drugs. Sub-
jects were instructed to continue in their usual diets and
oil used and to inform about any change in the diet
and/or the hypocholesterolemic treatment. Patients
were recruited six months later in the same place for a
second blood draws.

Baseline anthropometric measurements were done
by trained personnel using standard methods and
calibrated equipment'® at the previous cited phar-
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macy office. The body height was measured with
subjects standing barefoot and upright with the head
in the Frankfort plane. Weight was measured on a
Precision Health scale with the subjects wearing
only their underclothes. Body mass index (BMI) was
calculated as weight in kilograms divided by the
square of height in meters. Body weight changes
(gains or losses) were refereed by volunteers at the
end of the study. Volunteers were also asked about
physical activity during the follow-up study. Blood
systolic and diastolic pressures were measured follo-
wing OMS recommendation using a Hg sphygmo-
manometer."’

Lipids and lipoprotein analysis

Blood was drawn in fasting conditions. Serum was
obtained by blood centrifugation at 2,500 g during 30
min at room temperature. The lipid and lipoprotein
analyses were performed about one week before star-
ting the Simvastatin treatment and six months later.
Routine enzymatic colorimetric measurements for
TC and TAG were performed using kits and instruc-
tions of Boehringer, Mannheim, Germany). HDL-
cholesterol was tested after VLDL and LDL precipi-
tation with fosfotungstic acid and MgCl,." In no case
were serum TAG higher than 360 mg/dL (4.04
mmol/L); thus, the Friedewald et al. formula' was
used to calculate VLDL-cholesterol and LDL-choles-
terol levels. All determinations were performed under
quality control.

Cardiovascular risk

The cardiovascular risk was calculated using the
Adult Treatment Panel IIT of USA National Institutes
of Health (ATP-III) tables.>

Dietary survey

Information about habitual food intake was obtai-
ned at the pharmacy office using three 24h recall sur-
veys throughout the study in non consecutive days
and a validated six month food frequency question-
naire (Departamento de Nutricién, Facultad de Far-
macia, Universidad Complutense de Madrid, Spain)
by trained personnel. In most cases, the diet informa-
tion obtained was checked with the wife’s help. The
portion size consumed was defined according a
manual containing 147 set of pictures of simple foods
and complex culinary dishes, and also recipe sizes.”!
Detailed information about the type and amount of
oil consumed was obtained taking into account possi-
ble losses due to frying and other culinary processes.
After assessing average food consumption, informa-
tion about energy, protein, lipid, carbohydrates,

fibre, cholesterol, saturated, monounsaturated and
polyunsaturated fatty acid intakes were estimated
using the food composition tables compiled in the
DIETECA databank.

Statistic study

Distribution normality was checked by Kolmogo-
rov-Smirnov tests. TAG were normalized by using
natural log. The possible interaction between the oil
type and Simvastatin was checked by repeated measure
test. Differences in treatment between basal values and
at six months were tested by the Paired Student ¢ test.
Also, the possible effect of basal TC, LDL-cholesterol
and TAG levels and the TC/HDL-cholesterol and
LDL-cholesterol/HDL-cholesterol ratios were tested.
Due to the influence of BMI, energy and alcohol con-
sumption, data were also tested after including these
variables as covariates in the statistical models. The
SPSS version 15.0 was employed.

Results

Participants from both oil groups did not show signi-
ficant differences in age, anthropometric characteris-
tics, and physical activity (table I). No significant chan-
ges in physical activity and body weight were refereed
by volunteers through the study. The consumption of
tobacco tended to be higher among sunflower consu-
mers (P =0.066).

The mean values for energy, macronutrients, choles-
terol and fibre intakes of the participants are shown in
table I1. The sunflower oil-group consumed more abso-
lute amounts of alcohol (P = 0.003) and PUFA (P =
0.005) and lower of MUFA (P < 0.001). The energy
contribution of MUFA was lower (P = 0.001) in the
sunflower oil-group while that of alcohol (P = 0.002)
and PUFA was higher (P = 0.011). Total lipid energy
contribution tended to be lower in the sunflower oil-
group (P =0.060).

Table 1
Baseline body mass index, physical activity and blood
pressure of volunteers consuming an olive oil —
or sunflower oil-diet

Olive Sunflower
oil-group oil-group
Volunteers number n=12 n=13
Age (yr) 56.8+4.2 56.6t4.4 NS
BMI (kg/m?) 28.7£25 285%1.6 NS
Physical activity* 0.8£0.8 0.8£0.7 NS
Cigarrete consumption (nr) 5.0£9.0 123£9.9 0.066

Data are mean = SD. *Mean from 0: non active; 1: active; 2: very active; NS: Not
significant.

Oil and simvastatin interaction
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Table II
Energy, macronutrients, fibre, cholesterol intakes and
contribution of macronutrients to the total energy
consumed by the volunteers consuming an olive oil —
or sunflower oil-diet

Olive Sunflower
oil-group oil-group P

Volunteers number n=12 n=13
Energy (MJ) 143£18 143£18 NS
Protein (g) 1283+£26.1  130.0+37.7 NS
Lipids (g) 137.6£4.2 130.7£34.7 NS
Carbohydrates (g) 382.8+£8.9 384.8+72.2 NS
Fibre (g) 29.3£139 26219.0 NS
Alcohol (g) 20.3+£24.6 56.0£29.2  0.003
SFA (g) 325498 349+9.3 NS
MUFA (g) 65.3£13.6 413124 <0.001
PUFA (g) 264+11.1 405114 0.005
Cholesterol (mg) 380.0+151.0 405.0%247.1 NS
Energy contribution

Protein (% kcal) 154£29 145£2.5 NS

Lipids (% kcal) 37.1£4.9 33.1£55 0.066

Carbohydrates (% kcal) 434+£6.5 41.3£6.9 NS

Alcohol (% kcal) 41148 11.1+54 0.002

SFA (% kcal) 87122 89+1.9 NS

MUFA (% kcal) 17.6£2.9 10.5+2.6 0.001

PUFA (% kcal) 7232 10218 0.011

Data are mean £+ SD. NS: Not significant.

Table III shows the effect of Simvastatin after six
months treatment in both oil-groups. This statin, wit-
hout considering the culinary oil consumed, signifi-
cantly reduced (P < 0.001) serum lipid and lipoprotein
levels (except HDL-cholesterol) after 6 months of tre-
atment. No significant differences on TC, LDL-choles-
terol, HDL-cholesterol and TAG concentrations, sys-
tolic and diastolic pressures, and absolute risk were
found at the baseline between the two oil-groups. At
six months treatment, LDL-cholesterol, the TC/HDL-
cholesterol ratio and the ATP-III 10-year risk percent
tended to be lower (P =0.067, P=0.082, and P =0.064,
respectively) in the olive oil-group. The TC/HDL-cho-
lesterol ratio, the absolute risk punctuation and the 10-
year risk percent decreased significantly more during
the six months treatment in the olive oil-group (P =
0.05). When data were adjusted for the BMI and alco-
hol and energy consumptions, the decreases in choles-
terol, and in the TC/HDL-cholesterol and LDL-choles-
terol/HDL-cholesterol ratios were also significantly
higher in the olive oil-group than in the sunflower oil-
one (P <0.05).

Discussion

This study shows the benefits of the Simvastatin the-
rapy in volunteers with ATP-III risk higher than 20%.
Diet of volunteers, especially that of those consuming
olive oil, corresponds in general terms to the nowadays
diet followed in Spain.® This diet is far from the nutri-
tional guidelines® where carbohydrates should contri-
bute more than 50% of total energy, lipids 30-35%,
proteins 10-15% and alcohol < 10%. In terms of fat
energy contribution, the olive oil-group seems to
follow a less adequate diet. Some time ago, Keys et al.*
found that the energy contribution of fat highly influen-
ced serum cholesterol levels in men aged 40-49. Howe-
ver, Keys et al." in the Seven Countries Study also
found that cardiovascular mortality was reduced in
people consuming high amount of MUFA as oleic acid.
Energy consumption was high but in line with energy
expenditure because body weight and BMI did not sig-
nificantly change during the six months study. Volun-
teers on sunflower oil-group tended to consume more
tobacco and alcohol. Other studies have reported simi-
lar findings. There is now consistent evidence that die-
tary patterns are related to other behaviours such as
smoking.”

In accordance with other studies,'? data of the study
clearly show, with independence of the diet followed,
the benefits of Simvastatin consumption in the lipid,
blood pressure profile of patients with high cardiovas-
cular risk. In fact, in both dietary groups TC and LDL-
cholesterol decrease at least 17% and 19%, respecti-
vely.

Although the low number of participating volunteers
appears as the main limitation of this preliminary
study, as previously commented, this study was desig-
ned to have a power of 85% (alpha 0.05) to detect a
20% difference between olive oil and sunflower groups
in TC response. When results obtained were related to
the oil consumed very interesting data were obtained.
Baseline TC, TAG, LDL-cholesterol and HDL-choles-
terol levels and the TC/HDL-cholesterol and LDL-
cholesterol/HDL-cholesterol risk ratios were very
similar in both groups. Moreover, age, and educational
and sociological status were also similar. In both die-
tary groups, Simvastatin produced significant varia-
tions in all parameters studied, except HDL-choleste-
rol. The absolute and percentage changes differ in both
oil-groups for the TC/HDL-cholesterol and the ATP-
III cardiovascular risk, suggesting that the effect of
Simvastatin on this risk ratio was different in diets dif-
fering about 5% in energy but presenting a different
fatty acid profile. Alcohol consumption is known to
affect HDL-cholesterol* while overweight/obese peo-
ple present high TC and low HDL-cholesterol levels;”
thus, adjusting data BMI and for energy and alcohol
consumptions gives a more reliable information of dif-
ferences between oils in the present study. Adjusting
alcohol consumption is also important, because in a
prospective, double-blind crossed study involving
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Table I1I
Lipid and lipoprotein changes after simvastatin treatment in volunteers consuming an olive oil — or sunflower oil-diet

Absolute change in olive oil-diet vs

Olive oil group Sunflower oil-group Sunflower oil-diet (p)

Volunteers number n=12 n=13
Baseline TAG (mmol/L) 2.22+0.60 1.83+£0.75
Final TAG (mmol/L) 1.61£0.73 1.34+0.58

Change respect to baseline (%) 28.7+£17.2 236164 NS
Baseline cholesterol (mmol/L) 8.01£1.01 8.05£1.01
Final cholesterol (mmol/L) 6.1610.64 6.62+0.80

Change respect to baseline (%) 22.5+£9.4¢ 17.517.6° NS (0.04)
Basal LDL-cholesterol (mmol/L) 5.99+1.04 6.15£1.06
Final LDL-cholesterol (mmol/L) 4.42+0.66 5.00£0.90%

Change respect to baseline (%) 25.1£11.8 19.1£10.0¢ NS (0.06)
Basal HDL-cholesterol (mmol/L) 1.00£0.10 1.01£0.10
Final HDL-cholesterol (mmol/L) 1.00£0.07 1.00£0.07

Change respect to baseline (%) 021£6.2 1.0£5.3 NS
Basal TC/HDL-cholesterol 8.05+1.13 8.01+1.13
Final TC/HDL-cholesterol 6.18+0.83 6.68 £1.08%

Change respect to baseline (%) 22.5+8.0¢ 16.5+4.5¢ 0.05 (0.036)
Basal LDL-cholesterol/HDL-cholesterol 6.03+1.31 6.16+1.10
Final LDL-cholesterol/HDL-cholesterol 445+0.83 5.04£1.09

Change respect to baseline (%) 19.0£9.0° 13.0£7.1° NS (0.041)
Basal Systolic pressure 155.8+£20.7 165.4£25.7
Final Systolic pressure 155.2+16.6 159.0£21.8

Change respect to baseline 27£39 3.6£3.7 NS
Basal Diastolic pressure 925+17.1 100.8£18.9
Final Diastolic pressure 90.2+14.4 97.4%16.0

Change respect to baseline 2.1+35 294360 NS
Basal Risk points 16.7£1.6 17.5+2.1
Final Risk points 152£1.6 16.7£2.2

Change respect to baseline 9.0+3.9 44£52 0.035(0.03)
Basal 10-year risk percent 258142 26.5+4.3%
Final 10-year risk percent 20.5+149 252+6.3%

Change respect to baseline 21.6+14.9 62+12.6° 0.006 (0.04)

Data are mean £ SD. *P < 0.001; °P < 0.01 change respect to baseline; £p < 0.1 with respect to olive oil group. NS: Not significant. In parenthesis after BMI and energy and

alcohol intakes adjustments.

patients with primary hypercholesterolemia receiving
Fluvastatin for 6 weeks? it was found that 20 g of alco-
hol, diluted to 20% with lemonade modifies the meta-
bolism of the drug; although no significant differences
in the hypolipemic effect of Fluvastatin were found in
that study. After adjusting data for BMI and for energy
and alcohol consumptions a higher hypolipemic res-
ponse and a higher cardiovascular protection to Sim-
vastatin in olive oil group was found. Present results
are relevant taking into account the importance of TC
and the predictive power of TC/HDL-cholesterol and
LDL-cholesterol/HDL-cholesterol ratios of future car-
diovascular risk.”

At present no clear explanation for the present
results can be drawn taking into consideration the theo-
retical higher hypocholesterolemic effect of linoleic
acid than that of the oleic acid.'*"* However, the dietary
exchange of an olive oil and sunflower oil blend for
extra virgin olive oil decreased the estimate cardiovas-
cular risk and LDL in postmenopausal women."
MUPFA and PUFA decrease LDL levels by increasing
the cholesterol ester pool size, stimulating the mRNA
genesis of the LDL receptor (LDL-R).* This regula-
tory effect increases when dietary cholesterol is high.*
Ithas demonstrated that oleic acid stimulates LDL-R
activity twice as much as linoleic acid does in hams-

Oil and simvastatin interaction
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ters.>! Patients on MUFA diets tend to display a greater
lymphocyte LDL-R activity than those of on PUFA
diets.* Nonetheless, other explanations could be for-
mulated. PUFA have been shown to activate P-450
cytochrome activity, while SFA exert lower cytoch-
rome activation with MUFA causing intermedium
effect.’ Thus, we hypothesized that the half-life of Sim-
vastatin is reduced due to a cytochrome-activating
effect when the drug is consumed by patients following
a sunflower oil-rich diet with respect to the same diet
prepared with olive oil. Nonetheless, the possible
increasing effect of olive oil polyphenols on Simvasta-
tin pharmakocynetic, due to an inhibition of P-450
cytochrome,* should not be ruled out.

The benefits of Simvastatin suggested in the HDL-
cholesterol'? were not found in the present study. This
fact can be partially explained by the already high
levels of HDL-cholesterol found in these volunteers,
because only 2 of the 25 volunteers studied showed
baseline HDL-cholesterol levels < 35 mg/dL (< 0.90
mmol/L). Moreover, in the olive oil-group the higher
intake of fat and olive oil could explain these relatively
high HDL-cholesterol figures,'*'*while in the sunflo-
wer oil-group the alcohol consumption would be invol-
ved in such high HDL-cholesterol levels* counterba-
lanced by the high levels of PUFA consumed."

Conclusions

To summarize, Simvastatin consumed in the frame-
work of an olive oil-diet produced higher decrease in
the TC/HDL-cholesterol ratio that Simvastatin consu-
med together a sunflower oil-one. The effect was also
significantly higher for the variation of TC, the
TC/HDL-cholesterol and LDL-cholesterol/HDL-cho-
lesterol ratios when data were adjusted for BMI,
energy and alcohol consumptions. Olive oil-diets in
preference to sunflower oil-diets must be consumed in
hypercholesterolemic subjects treated with Simvasta-
tin. Future work should be addressed to ascertain the
possible role of different culinary oils and that of minor
compounds (e.g. polyphenols, sterols) in this food-sta-
tin interaction.
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