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ation of smooth muscle cells. However,
recent findings in animal models reveal
conflicting results regarding its effects
on plasma lipid levels. The aim of the
present study was to evaluate the effect
of resveratrol on plasma biochemistry
profile in New Zealand white rabbits
submitted to a hypercholesterolemic
diet. Twenty healthy, male, adult New
Zealand white rabbits were fed with
ordinary diet for one week before being
divided into four treatment groups, con-
taining five animals each. Group CT
received maintenance diet; group R
received maintenance diet and resvera-
trol (3mg/kg/day) given orally; group CL
received maintenance diet enriched with
1.5% cholesterol; and group CR
received maintenance diet enriched with
1.5% cholesterol and resveratrol
(3mg/kg/day) given orally. During the
experiment, from each animal, samples
of 3mL venous blood were collected in

Vol. 9, No. 1 & 2, 2009 • The Journal of Applied Research

Plasma Lipid Profile of
Experimentally Induced
Hyperlipidemic New Zealand
White Rabbits Is Not Affected 
by Resveratrol
Marines de Castro1

Angela P. M. Veiga
Maria R. Pacheco

From the São Paulo State University, Jaboticabal, SP, Brazil (de Castro, Pacheco) and the Federal
University of Rio Grande do Sul, Porto Alegre, RS, Brazil (Veiga).

1Corresponding Author: Marines de Castro, Universidade Estadual Paulista (UNESP), Faculty of
Agricultural and Veterinary Sciences, Department of Morphology, Via de Acesso Prof. Paulo
Donato Castellane, s/n, Jaboticabal, São Paulo, Brazil 14884-900. Tel: + 55 15 32092654; fax: +55
15 32035150; e-mail: castrocati@yahoo.com.br.

KEY WORDS: Hyperlipidemia,
atherosclerosis, resveratrol

ABSTRACT
Hyperlipidemia is well recognized as an
important risk factor in the development
of atherosclerosis. Low-density lipopro-
teins (LDL) are components of choles-
terol that are highly associated to an
increased risk of cardiovascular diseases.
Hypercholesterolemia induces prote-
olytic and oxidative changes in vascula-
ture, leading to a local inflammatory
response. Since dietary antioxidants
have attracted considerable attention as
preventive and therapeutic agents, the
polyphenolic compound resveratrol
seems to play an important role in pre-
vention of human atherosclerosis.
Researches show that resveratrol
inhibits LDL oxidation and platelet
aggregation, as well as vascular prolifer-
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heparin twice monthly for measure-
ments of total cholesterol, triglycerides,
and low- and high-density lipoproteins.
The data analysis revealed that resvera-
trol did not have a hypolipidemic effect
in experimentally induced hypercholes-
terolemic New Zealand white rabbits.

INTRODUCTION
Presently, cardiovascular diseases are
the main causes of morbidity and mor-
tality, being considered the most signifi-
cant health issue in THE adult
populationS of developed countries.13

Atherosclerosis is the pathological con-
dition that precedes the majority of car-
diovascular episodes, namely myocardial
infarcts and brain vascular accidents.4
Hyperlipidemia is recognized as an
important risk factor to atherosclerosis,
and most evidence focuses specifically
on hypercholesterolemia. LDL, its main
component, is most universally associat-
ed to an increased risk of cardiovascular
diseases.4

Dietary antioxidants have attracted
considerable attention as preventive and
therapeutic agents. In vivo and in vitro
studies using animal models show that
the consumption of antioxidants can
prevent and delay atherosclerosis pro-
gression. Resveratrol seems to play an
important role in atherosclerosis preven-
tion in human subjects through its
inhibitory effect on LDL oxidation,
platelet aggregation, and vascular prolif-
eration of smooth muscle cells.1,6 The
hypocholesterolemic action of resvera-
trol is attributed, at least in part, to an
increased excretion of neutral sterols
and bile acids into feces. However, there
are conflicting results regarding its
effects on plasma lipid levels, since some
studies have failed to show a reduction
in plasma lipid levels induced by such a
substance.20

The aim of the present study was to
evaluate plasma LDL, high-density
lipoproteins (HDL), triglycerides, and

total cholesterol in experimentally
hypercholesterolemic New Zealand
white rabbits treated with resveratrol.

MATERIALS AND METHODS
Twenty healthy male adult New Zealand
white rabbits whose mean weight was
2.5 kg were used on the study, which was
conducted from March 15 to May 15,
2007. The animals were previously fed
with regular rabbit ration during one
week. Afterwards the animals were
divided into four experimental groups
containing five animals each, with the
following feeding protocol: blank control
group (CT) received maintenance dieta;
group R received maintenance diet with
simultaneous oral administration of
resveratrolb (3 mg/kg/day)a ; group CL
received 1.5%  cholesterolc added to the
maintenance diet; and group CR
received 1.5% cholesterol added to the
maintenance diet and  simultaneous oral
administration of resveratrolb (3 mg/kg/
day). For the preparation of hypercho-
lesterolemic diet, a cholesterol powderb

was added to the previously grounded
maintenance diet, mixed, pelleted, and
stored at refrigerated units. The dose of
resveratrol used was based in previous
studies.19 During the experiment, each
animal received daily water ad libitum
and 100 g of diet. The experiment was
performed under approval of Animal
Welfare and Ethics Committee of
Universidade Estadual Paulista, Campus
de Jaboticabal – UNESP.

Samples of 3 mL of heparinized
blood were collected twice monthly
from the central ear artery, with the ani-
mals kept in restraint cages. Those blood
samples were used for plasma level
determinations of triglycerides, total
cholesterol, HDL, and LDL, through
enzymatic methodsc , accomplished in
Department of Veterinary Clinics and
Surgery Laboratory, Campus de
Jaboticabal, UNESP. HDL levels were
measured through selective inhibition



triglycerides, LDL, and HDL in those
animals submitted to a hypercholes-
terolemic diet.

DISCUSSION
Epidemiological studies show a
decreased risk of cardiovascular diseases
with the intake of high amounts of
polyphenolic substances. Thus, resvera-
trol contributes with the antioxidant
potential and plays an important role in
cardiovascular disease prevention in
human subjects. The protective effects of
resveratrol have been attributed to a
number of mechanisms such as antioxi-
dant, anti-inflammatory, anti-prolifera-
tive, and anti-thrombotic activities, as
well as its hypolipidemic properties.
Therefore, considering its antioxidant
effects, early studies have proven that
polyphenols from red wine were able to
reduce plasma oxidation of LDL.18 A
fat-enriched meal prejudices endothelial
function for more than four hours, being
more severe in coronary disease
patients.22 Such a dysfunction is mainly
attributable to an increase in endothelial
oxidative stress, which is inhibited by
wine antioxidants.

When the in-vitro effects of trans-
resveratrol, some wine-derived phenol
compounds, and some antioxidants were
studied, a blockage in platelet aggrega-
tion and eicosanoid synthesis in human
cells was observed, contributing to the
cardioprotective effect of resveratrol,
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technique, while total cholesterol,
triglycerides, and LDL through enzymat-
ic / Trinder method. All analytic proce-
dures were made in triplicates. During
the experimental period, the animals
were weighed on a weekly basis for the
adjustments of doses of resveratrol.

Statistical analysis was performed
using Statistical Analysis Software
(SAS)d. The results were analyzed
through analysis of variance (ANOVA).
A Duncan’s test was employed to com-
pare means. A P<0.05 value was consid-
ered significant.

RESULTS
Mean values ± standard deviation of
plasma lipid profile obtained in this
study are expressed in the Table 1. The
values of HDL, LDL, triglycerides, and
total cholesterol indicate that the con-
trol group was different (P<0.05) from
CL and CR groups, but not from R
group.

The results obtained in lipid meas-
urements on the first day of the experi-
mental period were similar to all groups.
No alterations in plasma lipid profile of
the animals fed with regular diet were
detected when the values obtained in
the beginning and in the end of the
experiment were compared, not even in
CR group, which showed similar values
to CT group in the end of the experi-
ment. Nevertheless, there was a signifi-
cant increase in total cholesterol,

Table 1—Lipid  profile  (mg/dl) in rabbit  fed a normal (CT and R) or high cholesterol diet 
(CL and CR) during 60 days, with or without supplementation of resveratrol. 

Total Chol (mg/dL) LDL (mg/dL) HDL (mg/dL) Tg (mg/dL)
Groups M       SD M      SD M      SD M       SD
CT 47.03b ± 15.84 14.88b ± 20.12 21.12b ± 5.37 55.30b ± 15.55
R 49.51b ± 17.09 12.99b ± 17.38 26.30ab ± 4.08 51.01b ± 10.49
CL 950.94a ± 662.90 872.74ª ± 639.57 39.89a±17.43 190.57ab ± 116.35
CR 1508.50a ± 889.71 1407.26ª ± 850.93 40.46a± 17.00 302.43a ± 175.29

Chol= cholesterol; Tg= triglycerides; M= means; SD=standard deviation. Duncan’s test, P<0.05. CT= control 
nornolipemic; R= resveratrol normolipemic; CL= control hyperlipemic; CR= resveratrol hyperlipemic.
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mainly against atherosclerosis in coro-
nary disease patients.2 The beneficial
effect of resveratrol on endothelial
integrity through an inhibition in
VCAM-1 (Vascular Cell Adhesion
Molecule 1), ICAM-1 (Intracellular
Adhesion Molecule 1), and transcription
factor NF- Í‚ (Nuclear Factor Kappa ?)
expression, the latter being responsible
for pro-inflammatory modulatory mech-
anisms, is also documented.5,9,21

In the present experiment, groups
CL and CR shared similarities to all
variables studied, although differing
from groups CT and R, which were simi-
lar. HDL values remained in the species
reference range in all groups, only a
slight increase being observed in CL and
CR groups. LDL, triglycerides, and cho-
lesterol, as expected, reached high levels
in hypercholesterolemic groups, but
remained in the reference range in CT
and R groups, without differing among
them.

The analysis of the findings allowed
to infer that the use of resveratrol dur-
ing the experimental period did not
affect LDL, HDL, triglycerides, and cho-
lesterol levels, similar to early stud-
ies.17,19,20 Opposite to this evidence, some
researchers detected changes in lipid
profile induced by different
flavonoids3,8,10,11,16 and vitamin E7,15 in
various species. Furthermore, a synergic
effect between statins and resveratrol
was observed in hypercholesterolemic
rats, leading to a significative reduction
in total plasma cholesterol, triglycerides,
and LDL.12,14 The use of an analogue of
resveratrol (pterostilbene) in hypercho-
lesterolemic hamsters showed a 29%
reduction in plasma LDL and a 7%
increase in plasma HDL.

In conclusion, resveratrol at 3
mg/kg/day did not show hypolipidemic
activity in rabbits experimentally hyper-
cholesterolemic, used as experimental
model in atherosclerosis.
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