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Starting from the protective properties of the phenol compounds present in wine, signalled out in the
case of cardiovascular affections, the sanguine level of some enzymatic and non-enzymatic markers of oxidative
stress has been studied on three batch of rabbits subjected to an atherogeneous hypercholesterolemia diet,
namely: B1 – untreated, B2 – treated with white wine (2.5 mg/kg body), B3 – treated with red wine (2.5 mg/kg
body), comparatively with a control bath (C), subjected to a normal diet. The atherogeneous diet alterates the
oxidative anti-stress factors, inducing inhibition of superoxide dismutase (SOD), stimulating glutathion
peroxidase (GSH-Px), diminishing the level of reduced glutathion (GSH) and increasing the level of malonil
dialdehyde (MDA), comparatively with the values of the control batch. In the wine treated batches, a tendency
of normalization of the values of these parameters is observed, along-with a reduction in the level of lipid
peroxidation. The melioration effects of anti-oxidation defence are more pronounced in treatments with red
wine, comparatively with the white one as due to a richer content of polyphenols, the anti-oxidation capacity of
which is well-known, and of scavenger the free oxygen radicals, which supports the beneficial effects of
a moderate wine consumption.

: health, white and red wine, atheromatosis, oxidative stress, markers of oxidative stress, anti-
oxidation effect

Along the years, several researchers
warned on the formation of noxious lipid
peroxides and free radicals, as a result of
the oxidative stress induced by either
pathological or experimental
atherogeneous hypercholesterolemy [2, 7,
10]. Under the action of oxygen’s free
radicals, lipids’ peroxidation is intensified,
which is accompanied by the formation of
malonyl-dialdehyde (MDA), known as
capable by interacting with the proteins
and the nucleic acids, leading to the
formation of noxious compounds with
cyto-toxic effects, involved in cardio-
vascular affections, cancer, hepatopathies,
HIV infection etc. [2, 3, 13, 14].

Equally, increase of the oxidative
stress activates the systems of antioxidant
defence within the organism, thus
protecting the biologically–important
molecules, which modifies the activity of
the anti-oxidant enzymes – such as, super-
oxide dismutase (SOD), glutathione
peroxidase (GSH-Px), catalase (CAT) –

viewed as markers of the oxidative stress
[4, 10, 13, 14]. As generally known, the
diet may influence the metabolic
processes, the ones involved in the
oxidative stress included. A direct
correlation has been thus established
between food’s content of cholesterol and
the level of lipid peroxides recorded in
cardio-vascular affections, in laboratory
experiments reproducing such processes
on animals [4, 10].

Various epidemiological, clinical and
experimental investigations put into
evidence the protecting effects of a
moderate wine – red wine, especially –
consumption upon cardio-vascular
morbidity, in parallel with providing
possible explanations to the so-called
“French paradox” on the correlation
between a moderate wine consumption and
the reduced frequency of cardiovascular
affections [12, 15].Wine’s beneficial
effects ore attributed to its high content of
polyphenols (present especially in the red
wine) known as possessing anti-oxidative,
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anti-inflammatory, vaso-relaxing effects,
placketary, anti-aggregating and even anti-
cancerous effects [1, 3, 6, 10].

Starting from the protecting properties
of the phenol compounds existent in wine,
the present paper analyses the sanguine
level of some enzymatic markers of the
oxidative stress, followed on rabbits
subjected to a hypercholesterolemic
atherogeneous diet, to which white and red
wine had been administered.

The experiments were performed on 4
batches, each formed of 10 mature, male
rabbits of the same average weight and
race, to which a differentiated treatment
has been applied for 8 seeks, as follows: 3
batches with a hypercholesterolemic
aterogeneous diet ( ., 0.05 g cholesterol
in 2 mL sunflower oil per kg body) – batch
B1 – untreated (reference); batch B2 –
treated with white wine (2.5 mL/kg body);
and batch B3 – treated with red wine (2.5
mL/kg body), comparatively with a control
batch (C), to which a normal a diet had
been administered.

In the treatments, wines produced in
the viticulture region of Iaşi (Romania),
with various contents of polyphenols, have
been used, namely: red wines (

with an
alcoholic concentration between 10.80–
12.63%, total phenol compounds 1.60 –
1.91 g/L anthocyans 129 – 240 mg/L, pH
3.27 - 3.98, as well as white wines (

with alcoholic
concentration between 11.70–12.07%,
total phenol compounds 0.43–0.46 g/L, no
anthocyans.

The phenol compounds were analyzed
by HPLC, the main compounds thus
identified being monoglycoside
(derivatives of delfinidine, cyanidine,
pethunidine, poenidine, malvidine),
diglicosidic derivatives (of the some
monoglycosides or p-coumarote-
monoglycosides) and anthocyans – in the
red wines.

After 8 weeks, there have been
determined, by specific methods, [1, 5, 9,
11] the concentrations of total cholesterol
(Ch-T), of superoxide dismutase (SOD),
glutathion peroxidase (GSH-Px), malonyl
dialdehyde (MDA), reduced glutathione
(GSH), as well as the GSH-Px/SOD ratio,
from the total blood, serum, plasma or
erythrocytes.

The data thus obtained have been
statistically analyzed according to Student
test.

In the rabbits belonging to the control
batch (C), subjected to a normal diet, the
seric records, after 8
weeks, an average value of 77.20±3.23
mg/dL (Table 1).

Instead, the atherogeneous diet with
cholesterol, administered to the reference
batch B1, induced a significant increase of
the level of seric cholesterol, up to a value
of 123.70±6.56 mg/dL (Table 1), that is
60.23%, higher than the value recorded in
the control batch – which demonstrates the
atherogeneous potential of the diet applied
in the non-treated, reference batch.

At the level of batch B2, to which an
atherogeneous diet and a treatment with
white wine had been applied, the seric
concentration of cholesterol is of
126.20±7.07 mg/dL (Table 1) again
significantly higher than the value
recorded in the control batch (with
63.47%) and similar to the one of the non-
treated batch (B1), which indicates absence
of any protecting effect of the white wine
on the induction and evolution of the
atherogenneous process.

However, the treatment with red wine,
applied to batch B3 concomitantly with the
atherogeneous diet induced a returning to
the normal values of cholesterol of
77.70±4.16 mg/dL, which is similar to the
one recorded in the control batch (Table
1). The result is indicative of the
protecting effect of the red wine, which
maintains cholesterolemy at normal
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values, below the ones considered as a
factor of atherogeneous risk, as shown by
other authors as well [2, 8, 13, 15].

The activity of the erythrocytary
(SOD) is

diminished by the exclusively
atherogeneous regime applied to batch B1,
with 13.79% the control batch (C)
with a normal diet (Table 1), which is the
consequence of an intensified lipid
peroxidation, by the addition of
exogenenous cholesterol, as accompanied
by the formation of superoxidic free
radicals and by the installation of an
oxidative stress condition, as also
evidenced by other investigators [7, 10].

The wine treatment applied to rabbits
with an atherogeneous regime re-
establishes the normal values of SOD
which, in batch B2, treated with white
wine, records a negligible reduction, of
only 3.45% − comparatively with the

control (a 12 % increase the non-
treated batch), a slight increase, of 1.72%

the control, being recorded in batch
B3, treated with red wine ( , a 18%
increase B1). Therefore, the wine
(the red one, especially, but also the white
wine) reduces the level of the superoxide
radical (O2

•−), manifesting a protecting
effect against the intensification of the
oxidative stress, thus assuring the
organism’s antioxidant defence, by the
action of polyphenols, which neutralize the
free radicals (thus acting as scavengers).

The activity of
(GSH-Px ) significantly increases
the one recorded in the control batch (C)
with 12.61% in batch B1, subjected to an
atherogeneous regime, without any
treatment (Table 1), which evidences
intensification of the oxidative stress,
through the accumulation of the oxidised
form of glutathione [7, 10].
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Batch
(treatment)

P a r a m e t e r s
Values Total

cholest.
(mg/dL)

SOD
(U/Ht)

GSH-Px
(UI/L)

GSH
(mg/dL)

MDA
(μmol/L)

GSH-
Px/SOD

Control (C)
(normal diet) n=10

X 77.20 5.80 76.90 35.50 2.60 13.26
±ES 3.23 0.09 2.62 0.80 0.10 0.29

% (C) 100 100 100 100 100 100
±% (C) 0 0 0 0 0 0

B1 reference
(atherogeneous diet)
n=10

X 123.70*** 5.00 86.60* 24.50* 5.50*** 17.32*
±ES 6.56 0.16 1.94 0.98 0.13 0.30

% (C) 160.23 86.21 112.61 69.01 211.54 130.62
±% (C) +60.23 −13.79 +12.61 −30.99 +111.54 +30.62
% (B

1
) 100 100 100 100 100 100

±% (B
1
) 0 0 0 0 0 0

B2 (atherogeneous diet
+ white wine)
n=10

X 126.20*** 5.60 73.20 38.60 5.40*** 13.07
±ES 7.07 0.19 2.41 1.17 0.17 0.26

% (C) 163.47 96.55 95.19 108.73 207.69 98.57
±% (C) +63.47 −3.45 −4.81 +8.73 +107.69 −1.43
% (B

1
) 102.02 112.00 84.53 157.55 98.18 75.46

±% (B
1
) +2.02 +12.00 −15.47 +57.55 −1.82 −24.54

B3 (atherogeneous diet
+ red wine)
n=10

X 77.70 5.90 79.50 34.60 4.60*** 13.47
±ES 4.16 0.19 3.33 1.95 0.22 0.39

% (C) 100.65 101.72 103.38 97.46 176.92 101.58
±% (C) +0.65 +1.72 +3.38 −2.54 +76.92 +1.58
% (B

1
) 62.81 118.00 91.80 141.22 83.64 77.77

±% (B
1
) −37.19 +18.00 −8.20 +41.22 −16.36 −22.23

The treatment with wine, as an
alimentary addition, induces, however,
reduction, of the negative effect of the
atherogeneous diet, the activity of GHS-Px
decreasing with 4.81% comparatively with
the reference under the effect of the white
wine (batch B2), its value remaining
slightly higher (with 3.38%) in batch B3,
treated with red wine, which evidences,
one more, the protecting effect of the two
types of wine, under this aspect, as well.

The level of the
(GSH) decreases considerably in batch B1,
with 30.99% comparatively with control
batch, under the influence of the
atherogeneous diet (Table 1). Similar
situations have been recorded, too, in
certain pathological states (atherosclerosis,
hyperlipoproteinemy), being accompanied
by the decrease of level of the non-
enzymatic antioxidants (GSH, vitamins C
and E) and of SOD [6, 10, 13].
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The treatment with white (batch B2)
and red (batch B3) wine re-establishes the
GSH level at values similar to those of the
control (of 108.73% and, respectively,
97.46%), reducing the level of lipid
peroxidation, as correlated with the
increase of the malonyl dialdehyde values
and normalization of the SOD values.

The concentration of
(MDA) records a highly

significant increase in batch B1, with
111.54% the control batch, as a
reaction to the atherogeneous diet known
as intensifying the process of lipid
peroxidation. Similar results have been
obtained by other investigators [2, 7], the
MDA being viewed as a liable indicator of
the level of lipid peroxidation (LP), the
increase of which is accompanied by
reductions in the SOD and GSH level and
also by the increase of the GSH-Px value,
as one may observe in batch B1.

The treatment with wine, as a dietary
addition, on rabbits subjected to nutritional
induction of atheromatosis slightly reduces
the MDA values, yet without normalizing
them in the white wine-treated batch B2 the
value recorded being 107.69% higher than
in the control batch (C) while, in the red
wine-treated batch B3, it is 76.92% higher,
which indicates, once more, a more intense
effect of the red wine, of reducing the LP
level, unlike the wine, on the application
of which the MDA values remain high,
being similar to those recorded in the non-
treated batch B1.

The effect of the red wine, of reducing
the LP level, is accompanied by increases
in the SOD and GSH values, as well as by
a normalization of the GSH-Px values
(Table 1) which is an indication that, by its

rich in polyphenols content, by its well-
known anti-oxidative properties and by its
acting as a scavenger the free
oxygen radicals, the red wine had
contributed in a significant manner to
increasing the anti-oxidation defence of
the organism, assuring the anti-oxidative
state necessary for the reduction of lipid
peroxidation, under conditions of an
atherogeneous diet.

The is a
parameter permitting to evaluate the
correlation established between the
activities of the anti-oxidation enzymes.
The atherogeneous diet, administered to
batch B1 in the absence of any treatment,
induces a significant increase of this ratio,
with 30.62% comparatively with the
control batch (Table 1), as caused by
increase of the GSH-Px values, in parallel
with the decrease of the SOD level.
Administered as a dietary addition, the
wine normalizes the values of this ratio, by
increasing the SOD values and by
decreasing the GSH-Px level, in both batch
B2, treated with white wine, and in batch
B3, treated with red wine, comparatively
with the untreated batch B1. The
conclusion may be therefore drawn that
both types of wine possess the capacity of
re-establishing a normal ratio among the
activities of the anti-oxidation enzymes
here involved, which indicates that the
polyphenols present in the wine may
prevent any increase in the intensity of
lipid peroxidation, which evidences once
more the beneficial effects of a moderate
wine consumption.
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If considering all the parameters
involved in the analysis, one may observe
that the wine – the red one, especially –
has positive effects in the treated batches
of rabbits, a tendency towards a
normalization of the values of oxidative
stress indices, along with the reduction of
lipid peroxidation, being evidenced.

The red wine, with a higher content of
polyphenols and anthocyans than the white
ones, shows more intense anti-oxidation
effects, thus improving the defence
capacity against the atherogeneous
oxidative stress, in parallels with assuring
an efficient level of the anti-oxidation
enzymatic defence.
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