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Vitis labrusca leaf extract prevents pentylenetetrazol-induced oxidative damage but not
seizures in rats
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Abstract

Epilepsy is a disorder of the central nervous system characterized by recurrent seizures. It is a very common disease in which approximately 30% of patients do not
respond favorably to treatment with anticonvulsants. Oxidative stress is associated with neuronal damage arising from epileptic seizures. The present study investi-
gated the possible anticonvulsant and antioxidant effects of a leaf extract of Vitis labrusca in an animal model of seizures induced by pentylenetetrazole (PTZ). The
animals received injections of V. labrusca extract (10, 30 and 100 mg/kg) or vehicle and, 30 minutes later, they received an injection of PTZ, and were then observed
for 30 minutes. The latency time and tonic-clonic seizure time were registered. Oxidative damage in lipids and proteins was quantified in the cerebellum, cerebral

cortex and hippocampus. It was observed that the leaf extract were capable of reducing lipid peroxidation and protein oxidation caused by PTZ at all doses tested.
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Introduction

Epilepsy is a common neurological disorder that
causes physical, psychological, and social abnormali-
ties in patients. One percent of the world’s population
has epilepsy and approximately 30% of patients are
considered to be pharmacoresistant (1). Plant extracts
can be an important source for the development of alter-
native and complementary treatments for epilepsy. Sev-
eral plants reputed to possess antiepileptic properties in
different cultures have been found to exhibit anticon-
vulsant activity in different animal models (2, 3, 4, 5).

Some studies in animal models using plant extracts
have been conducted and these extracts were shown to
be effective in controlling acute seizures induced by
pentilenetetrazol (PTZ), which acts by suppressing the
inhibitory effects of some neurotransmitters, particu-
larly gamma-aminobutyric acid (GABA), leading to the
depolarization of neurons. Studies have shown that the
pharmacological effect of PTZ is mediated by interac-
tions with the ion channel of the GABA-A receptor (6,
2,7,8).

It has been reported that moderate consumption of
grape products (wine and juice) have protective effects
against various diseases. These effects may be attrib-
uted to the phenolic compounds present in grapes, since
it is known that, among fruits, this fruit is an excellent
source of these compounds (9, 10).

V. labrusca is the primary species used for the pro-
duction of wine and juice in South America. However,
there have not been many studies investigating the prop-
erties of leaves of V. labrusca. Thus, this study investi-
gated the possible anticonvulsant and neuroprotective
effects of the extract of V. labrusca leaves in an animal
seizure model.
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Materials and methods

Chemicals

2,4-dinitrophenylhydrazine, 5,5’-dithiobis(2-nitro-
benzoic acid), thiobarbituric acid and pentylenetetrazole
were obtained from Sigma-Aldrich. All other reagents
(Merck and Hexapur) and solvents (Nuclear) were of
analytical grade.

Extract preparation

Grapevine V. labrusca leaves of the Bordo variety
from conventional production were collected in Novem-
ber 2007 at the end of blooming, before fructification, in
Flores da Cunha, RS, Brazil. The plant was identified by
the Herbarium of Universidade de Caxias do Sul (Cax-
ias do Sul, RS, Brazil). The identification number of the
voucher specimen was HUCS31065.

Leaves were extracted with 70% ethanol in a closed
circuit at 70°C for 20 h in a Soxhlet extractor. The sol-
vent was evaporated in a water bath for 5 hours and the
residues were diluted in water (0.1 g/mL) before each
test. The total phenolic content of the grape leaf extract
(GLET) was 19.00+0.05 mg gallic acid/mL and the total
flavonoid content was 8.95+0.5 pg rutin/mL. The main
phenolic compounds were catechin 4.30+£0.03 mg/g of
raw extract, resveratrol 0.062+0.003 mg/g of raw ex-
tract, quercetin 6.74+0.08 mg/g of raw extract, rutin
55.75+0.10 mg/g of raw extract, kaempherol 1.43+£0.01
mg/g of raw extract and naringin 0.77+0.012 mg/g of
raw extract.

Animals and treatment

Forty male Wistar rats (ten rats in each group)
weighing 250-300 g were used. They were maintained
at a temperature of 22-24°C, on a 12-h light/12-h dark
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cycle, with free access to food and water. The number of
animals was determined by a statistical F test-MANO-
VA (F=3.21, 0=0.05, power=90%). The experiments
were executed in accordance with the Guide for the
Care and Use of Laboratory Animals, DHEW, publica-
tion no. (NIH) 85-23, 1985 and were approved by the
local ethical committee at Centro Universitario Meto-
dista IPA. The animals were randomly divided into dif-
ferent experimental groups. The control group received
saline (0.9% NaCl) and the others received GLET intra-
peritoneally (ip) at doses of 10, 30 or 100 mg/kg. The
doses of GLET were based on previous studies with Vi-
tis vinifera leaf extract (11).

PTZ-induced seizures

Immediately after injection of PTZ, the animals were
placed individually in plastic boxes and their convul-
sive behavior was recorded for 30 minutes according to
Racine’s scale (RS). RS categorizes five stages of inten-
sity, based on the behavioral repertoire of the animals
during a seizure, including “mouth and facial move-
ments” (intensity stage 1), “head nodding” (stage 2),
“forelimb clonus” (stage 3), tonic-clonic seizures (stage
4) and generalized tonic-clonic seizures characterized
by rearing and falling (stage 5) (12). Over a 30-minute
observation period, the latency time, tonic-clonic sei-
zures time, total seizures time and stage 5 in the Ra-
cine’s scale (most intense level of seizure) were regis-
tered simultaneously. All effects were reported by two
trained observers blinded to the animals’ treatment sta-
tus. After 30 minutes, animals were killed by decapita-
tion. The cerebral cortex, hippocampus and cerebellum
samples were collected. Before each assay, livers were
homogenized in phosphate buffered saline (pH 7.4) us-
ing a ground glass-type Potter-Elvehjem homogenizer
and centrifuged for five minutes. The supernatants were
used in all assays. All processes were carried out under
cold conditions.

Oxidative stress parameters

In this study, lipid and protein oxidative damage were
measured. As an index of lipid peroxidation, the forma-
tion of thiobarbituric acid-reactive species (TBARS)
was used during an acid-heating reaction, as previously
described by Wills (13). Results are expressed as nmol
of malondialdehyde (MDA)/mg protein. The oxidative
damage to proteins was assessed by the determination
of carbonyl groups based on the reaction with dinitro-
phenylhydrazine, as previously described by Levine
et al. (14). The results are expressed as nmol/mg of
protein. Protein concentrations were measured by the
Bradford method (15) using bovine serum albumin as
the standard.

Statistical analysis

All values are presented as mean and standard error
(S.E.M). All data were subjected to analysis of variance
(ANOVA) and Tukey’s post-hoc test. Results were con-
sidered significant with p<0.05. Pearson’s correlation
was used when necessary. Data were evaluated using a
SPSS 18.0 software package (SPSS Inc., Chicago, IL).
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Results and Discussion

According to Pan and collaborators (16) and Sree-
mantula and collaborators (17), some countries make
use of the extract of plants of the Vitaceae (grape) fam-
ily because they have been demonstrated to possess
antifungal, anti-stress, hepatoprotective and potential
antioxidant effects. Some studies have shown that the
intake of V. labrusca grape juice enhances antioxidant
defense in rats (18, 19).

In Figure 1, it was observed that the administration
of different doses of the extract had no significant effect
compared to the control group in relation to the latency
of seizures induced by PTZ (p> 0.05; ANOVA followed
by Tukey’s post hoc test). It was also observed (Figure
2) that the different doses of the extract had no effect on
the duration of tonic-clonic seizures (p> 0,05; ANOVA
followed by Tukey’s post hoc test).

The fact that no anticonvulsant activity was ob-
served in the extract of V. labrusca can be explained
according to some hypotheses. Firstly, a crude extract of
the plant was used. It is known that there are many sub-
stances which may have biological activity; however,
their positive effects may be masked if these substances
are present in small concentrations. Moreover, the dose
may have been inadequate to evaluate the parameters
investigated, suggesting that different doses should be
tested.

Resveratrol, a nonflavonoid polyphenol, has been
identified as a potent antiepileptic agent (20, 21) and
that an adenosinergic mechanism may play a role in its
anticonvulsant activity (20). However, Rodrigues and
collaborators (19) observed that although organic and
conventional grape juices contain flavan-3-ol deriva-
tives and resveratrol, neither was able to inhibit the sei-
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Figure 1. Effect of different doses of V. labrusca on the latency of
seizures induced by PTZ. Data expressed as mean + standard error
(p> 0.05, ANOVA followed by Tukey’s post hoc test).
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Figure 2. Effect of different doses of V. labrusca on tonic-clonic
seizure induced by PTZ. Data expressed as mean + standard error
(p> 0.05, ANOVA followed by Tukey’s post hoc test).
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Table 1. Determination of thiobarbituric acid reacting substances (TBARS) (nmol MDA/mg of protein) in the hip-
pocampus, cerebral cortex and cerebellum of rats treated with different concentrations (10, 30 or 100 mg/kg) of GLET

in PTZ-induced seizures.

Groups Hippocampus Cerebral Cortex Cerebellum

PTZ (60mg/kg) 20.95+0.61° 25.70+0.64* 23.06+0.68*
GLET (10mg/mL) 8.25+0.89¢ 20.50+0.16° 18.15+0.65°
GLET (30mg/mL) 9.47+0.78¢ 20,00+2.00° 11.70+1.51¢
GLET (100 mg/mL) 14.0042.01° 14.9042.34° 12.54+1.05¢

Data are mean + S.E.M values. Different letters indicate a significant difference according to analysis of variance and
Tukey’s post hoc test (p<0.05) for each parameter evaluated. GLET: grape leaf extract.

Table 2. Determination of carbonyl protein (nmol/mg of protein) in the hippocampus, cerebral cortex and cerebellum
of rats treated with different concentrations (10, 30 or 100 mg/Kg) of GLET in PTZ-induced seizures.

Groups Hippocampus Cerebral Cortex Cerebellum

PTZ (60mg/kg) 7.92+0.922 22.03+1.62° 9.26+1.01°
GLET (10mg/mL) 5.02+0.02° 5.86+1.18¢ 1.42+0.28°
GLET (30mg/mL) 1.2840.20¢ 3.87+2.79¢ 3.35+0.63%
GLET (100 mg/mL) 3.31+0.54° 12.77+0.94° 4.11£0.33°

Data are mean + S.E.M values. Different letters indicate a significant difference according to analysis of variance and

Tukey’s post hoc test (p<0.05) for each parameter evaluated. GLET: grape leaf extract.

zures induced by PTZ.

Finally, there is the possibility that the active ingre-
dients of the extract do not have direct action on the
GABAergic system; PTZ suppresses inhibitory effects,
especially those mediated by GABA, leading to the
depolarization of neurons (22, 23). Our results are in
agreement with another study which suggest that quer-
cetin and rutin do not affect gabaergic neurotransmis-
sion, as they did not change seizures thresholds in PTZ-
induced seizures in mice (23). So, the extract may have
acted on other receptors.

Some studies have shown that grape products are
antioxidant, capable of reducing lipid peroxidation and
protein oxidation (19, 24, 25). In this study, we observed
a significant decrease in lipid peroxidation and protein
oxidation in all groups receiving the leaf extract, when
compared with the PTZ group (p<0.05) (Table 1). Also
shown in Table 1, the highest dose (100 mg/kg) showed
higher TBARS levels than the lower doses (30 and 10
mg/kg) only in the hippocampus. In the cerebellum, we
observed lower TBARS levels at the higher doses (30
and 100 mg/kg).

This reduction in TBARS caused by the leaf extract
was also observed in all tissues in terms of protein oxi-
dation (carbonyl assay) (Table 2). In the hippocampus,
we observed that the lowest level was observed at the 30
mg/kg concentration; however, in the cerebral cortex,
the lower doses (10 and 30 mg/kg) led to the most sig-
nificant reduction in protein oxidation. In the cerebel-
lum, all concentrations led to the same important reduc-
tion (Table 2).

All results showed a significant reduction in oxida-
tive damage in brain tissues.

Conclusion

In this work, it was observed that V. labrusca leaf
extract is capable of reducing lipid peroxidation and
protein oxidation caused by PTZ. These results show
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the important benefits of V. labrusca leaf extracts, and
also indicate that these extracts may lead to the devel-
opment of new therapeutic strategies for epileptic pa-
tients due to their antioxidant effects. It is likely that
the antioxidant effect was due to the high concentration
of polyphenols (flavonoids) in the plant, since the main
content of biologically active compounds consisted of
phenolics and ascorbic acid (24, 26). However, no pre-
vious studies have been carried on the leaves of V. labr-
usca, the main species grown in South America. Thus,
further studies using other seizure models as well as
the investigation of isolated fractions of the extract are
needed to elucidate the mechanisms of action of Vitis
labrusca.
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