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Abstract—The research focuses on the effects of polyphenols Various epidemiological studies have shown an swer
extracted fromSambucus nigra fruit, using an experimental arterial association between the consumption of polyphermis
hypertension pattern, as well as th_eir _inﬂuence toa oxidatiye polyphenol-rich foods and the risk of cardiovasculBeases
stress. The results reveal the normalization ofréickeiced glutathion [8]. The purpose of the study was to emphasizeeffeets of

concentration, as well as a considerable reduction the h voh i f he isolated d fied
malondialdehide serum concentration by the polypliemprotection. the polyphenolic extract from the isolated and fieofi

The rat blood pressure values were recorded usirgODA™  vegetable material represented by the mature tithe
system, which uses a non-invasive blood pressuesunieg method. Sambucus nigra on biochemical parameters and blood

All the measured blood pressure components revealetio- pressure modifications. The experiment was perfdrome the
statistically significant {<0.05) blood pressure drop between theyiarial hypertension model.

AHT and the AHT+P groups. The results prove thatative stress
is considerably lower, statistically speaking, atsrwith hypertension
but also provided with natural polyphenolic proteat from Il. MATERIAL AND METHODS
Sambucus nigra fruits than in the rats belonging to the contnaup. Ripe berries ofSambucus nigra Michx. (Elderberry) were
In addition to the demonstrate_d qntioxidant t_eff,ect!atpral shade-dried at room temperature for one week. Dvisties
ngﬁgi’t‘eo'; tsfcc’arz%";m‘:chtse ebf'r‘;';’tgs'ca' propertigmt t might (109 g) were chopped into small pieces and extrasfth 3 x
700 ml ethanol using a magnetic stirrer (FALC F3SSach
time for 3 h. The combined extracts were takenrymeks by
evaporation under reduced pressure (BUCHI R-218vegor,
BUCHI V-850 vacuum controller, BUCHI V-700 vacuum
pump). Total phenolics quantification was perforngd-olin-
OLYPHENOLS are organic compounds synthesized bgiocalteu method. The absorbance was measured5anmé
plants, including tannins, lignans and flavonoidsafter 2 h of incubation at room temperature. A hraliion
Isoflavones are flavonoid compounds with both amdiant curve was plotted using gallic acid as standarde Tdtal
and estrogenic properties, such as the soybeataveaks phenolic content was expressed as mg gallic agidvalgnts/g
genistein and daidzein which can behave as estrogencs extract. Sample was assayed in triplicate and ¢balts were
[1]. The effects of polyphenols, therapeuticalliew@nt for the given as the mean + standard deviation.
biological systems, are: they reduce the scavepgeperties ~ 1he research was performed on Wistar white rats) am
for oxygen free radicals [2], they reduce platelggregability, average weight of 250-280 g, which were divided it
they have the capacity of interacting with the systleading 90uPs of 12, namely: - Grouy - control, normal animals,
to the release of NO from the endothelium, theyehawn that didn’t receive natural polyphenols; - GroMgT - animals
antiatherogenic effect [3] [4]. They show high aily for which were administered L-NAME 40 mg/kg body/dap, i at
different structures and may therefore be able eorehse every .2 days, for 8 weeks; - Gro#p— animals that were
oxidative damage mainly at such particular sitds (& the adm|n|stereq polyphenols under th? form .Of sqlutfwm the
other hand, since polyphenols are redox active camgs e;(t(;a&;bﬁlnid (fjrom thﬁe:)mbtu%usplg:je_t fruit, ;Nlth Sdosa;ge
they may also cause increased radical formatiorthéy of 0.045 g/Kg body, p.o. (by tube feeding), at g2days, for

: : 8 weeks; - GrougAHT+P — animals which were administered
uncouple electron pathways in the body or if théelate polyphenols in the dosage mentioned p.o. at evedays,

transition metals in such a way that they becomeemeactive  concomitantly with L-NAME, for 8 weeks.

like in the experimental Fenton oxidation systerMore  The experimental study fulfils all the requiremenfsthe

evidence for a protective role of polyphenols aglinguide regarding the use of laboratory animals aiotbgical

cardiovascular diseases arose from a number dtalitrials  preparations issued by the International SocietRaih Study

[6], experiments on animal models and mechanistidies [7]. (IASP) and the European Council Committee (86/68DE

Reduced glutathione (GSH) was also determined by the

Beutler method [9], through the use of Sditio-bisnitro-
benzoic acid (DTNB) and was expresse@gnGSH/mg protein
or g Hb in erythrocyte. The malondialdehide (MDA)

Manuela Ciocoiu, Oana Badulescu, Magda Badescu with the concentration — the index of lipid peroxidation — was

Pathophysiology Department, Faculty of Medicine,iversity of Medicine determined by the Ohkawa method using the tiobanibiticid
and Pharmacy “Grigore T. Popa” lasi, Romania. (TBARS) [10].

Laur Badescu is with the Cell and Molecular Bioldggpartment, Faculty of . . . .

Medicine, University of Medicine and Pharmacy “Gnig T. Popa” lasi, The exploration  of th?“pld _proflle 'nC|Uded_ the
Romania. measurement by photocolorimetry, in the serum abthiafter

Keywor ds—Avrterial hypertension, Oxidative streSambucus nigra

|. INTRODUCTION

67



International Journal of Medical, Medicine and Health Sciences

ISSN:

2517-9969

Vol:6, No:4, 2012

separation, of the concentration of total chole$téCh-T), of
triglycerides (TG), of total lipids (LT), of highesity
lipoproteins (HDL) of low-density lipoproteins (LDL -
according to the Friedewald formula - for all theirsals
included in the experiment.

The rat blood pressure values were recorded using

Reduced levels of GSH have been related to an sx&en
number of metabolic and gene expression disturlsargiece
the tripeptide is not only an efficient antioxidamit also an
important regulatory substance in biological systeWhether
the low GSH levels and activity of the antioxidanmizymes is
tlae cause or the consequence of the increasedtioriddatus

CODA™ system purchased from Kent Scientific Corporationneeds further evaluation, but the fact that the kstivity

which uses a non-invasive blood pressure measuonitod.
It records the blood volume-pressure by a bandla¢hto the
tail, homologated by Bland-Altman testing desighedeveal
conformity with an invasive method (radiotelemetryhich
enjoys proven accuracy, yet it is difficult to useour study.
The method is also recommended by the AHA in itso0l
pressure measuring guide for laboratory animale attual

included several systems points to the reductiongbmore a
consequence than a cause.

The tripeptidey-glutamyl-cysteinylglycine or GSH is the
major nonenzymatic regulator of intracellular redox
homeostasis, ubiquitously present in all cell tyaesillimolar
concentration. This cysteine-containing tripeptaésts either
in reduced (GSH) or oxidized (GSSG) form, bettdéened to

experiment consists of performing at least 6 blood pressuras glutathione disulfide, and participates in redeactions by

measurements in each laboratory animal, data tiolledy

the reversible oxidation of its active thidReactive oxygen

means of the CODA' software and subsequent dataspecies oxidized GSH to GSSG, leading to a decieaBSH

processing.

Satigtical data interpretation : All the data are shown as
mean value * standard error of the mean (SEM).réteroto
assess the normal distribution of the groups, 3bapfilk test
was performed. Additionally, Levene test was penfed to
confirm the homoscedasticity of the groups, folldwby
ANOVA and paired or unpaired t-test to reveal ttagrp of
groups that differ biostatistical significantly iarm of means.
Statistical data interpretation considered the esponding
differences for a given significance threshold: ®80
statistically insignificant; p<0.05 statistically ignificant;
p<0.01 strong statisticasignificance; p<0.001 very strong
statistical significance.

Oxidative stress generates free radicals and otsdémat
play a role in increasing lipid peroxidation, asfioned by
the high levels of MDA, of serum lipids and fract® of
membrane lipids. MDA has been proposed as an itodicd
lipid peroxidation because this molecule is onetted end
products of this oxidative process [11].

There are highly significant values (p<0.01) foowgp P

RESULTSAND DISCUSSION

and an increase in GSSG concentrations. Moreowsn e
though the increment in ROS may upregulate theomidnt
enzymes under higher amounts of pure oxygen orteckla
species, consumption by ROS can overcome the metea
production, leading to the low activity observed.

Since polyphenols may modulate eNOS viga @ediated
activation of src kinase [13], it seems relevant fuother
investigate the source(s) and role(s) gf-©and other ROS in
soy isoflavone mediated activation of eNOS andoaidant
genes. Under conditions of oxidative stress, upedigm of
Hsp90 expression [14] and increased intracellulaf” @ill
promote turnover and proteosomal degradation otepre
such as calmodulin and eNOS [15] and thereby afféot
bioavailability. The ability of dietary polyphenote generate
both NO and ROS in endothelial cells and activaREA
EpRE (Antioxidant response element/ Electrophilspomnse
element) mediated gene expression underlies their
cardioprotective properties [16].

Dietary polyphenols may counteract oxidative str@ss
vascular and inflammatory diseases [bg] modulating key
redox sensitive gene transcription via NB-and Nrf2/ARE
[18] signaling pathways.

The balance between

antioxidant and pro-oxidant

when compared with group W and for group AHT +P mwhecharacteristics of polyphenols have been attribatsdonly to

compared with group AHT and extremely significamtiues
(p<0.001) for group AHT when compared with group &%,
shown by the statistical analysis of the MDA val(iEable I).

their structural features, but also to the concdiun,
suggesting induction of antioxidant defence metabolby
low concentrations and ROS production at high cotreéions

Malondialdehide, the most abundant among the nemacti[19]. Dietary polyphenols may offer an indirect proteotioy

aldehydes derived from lipid peroxidation, was #igantly
increased in blood as well as in peripheral montwauccells.
These aldehydes have been implicated as causajergsain
cytotoxic processes, and it is reasonable to suppbat
releases from cell membranes may diffuse, inteeaxdt,induce
oxidative modifications in other cells and in LDLotacules,
thereby increasing the risk of cardiovascular dajag].

The significant lipid peroxide diminution in the raen
contained by the AHT+P group compared to the P miewa

activating endogenous defense systems and by niodula
cellular signalling processes such as NF-kB adtivat
glutathione biosynthesis, MAPK proteins, and Pl8alsie/Akt
pathway.

The higher GSH levels in the heart of animals sttbp to
experimental arterial hypertension is an adaptieaction
triggered by the activation of the non-enzymatiticaidant
systemsGSH may be covalently bound to proteins through a
process called glutathionylation and acts as a ;yoee of

result of a considerable reduction in the MDA serumumerous enzymes involved in cell defenBbe antioxidant

concentration.

capacity of the serum is significantly improved @Qu301) in
the AHT+P rats, as well as the GSH concentratiomgoe
normalized (Table I).
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TABLE |

GsHAND MDA MODIFICATIONS IN THE STUDIED GROUPSVALUES ARE MEAN * SEM. STATISTICAL ANALYSES*- P<0.05;**-P<0.01;***- P<0.001Vs. W
GROUP. *- P<0.05*- P<0.01%*- P<0.001Vs. AHT GROUP

w P AHT AHT+P
GSH
7.42¢0.19 7.86+0.28* 4.930.58%* 6.88+0.28*
(umoLt/ ML)
MDA
0 0 8,73 x 107+ 6,92 x 1072
(nmol/ml)
It should also be noted that the total cholesteant There are significant improvements taking placerejahe

triglycerides-lowering activity oBambucus nigra extracts was dislipidemia ocurring in arterial hypertention aseault of the

found in

the case of

rats fed with standard, noradministration of polyphenols extracted fr@ambucus nigra

hypercholesterolemic diet supplemented with higlsedoof fruit. The serum LDL levels in the AHT+P group wekept
chokeberry anthocyanins for 4 weeks [20]. When aming  within normal limits by the polyphenolic protectighable I1).
total cholesterol and LDL-col levels, the resultiow that From the viewpoint of the variability coefficierto], the mean
these are significantly higher in the AHT grouprthia the W  values obtained are typical of the series constieResearch

group.

comparing the AHT+P and AHT groups shows that tix_H
cholesterol is significantly higher in the firstogip.

TABLE Il

LIPID PROFILE IN THE STUDIED GROUPSVALUES ARE MEAN * SEM. STATISTICAL ANALYSES*- P<0.05;**-P<0.01;***- P<0.001Vs. W GRouP. - P<0.05: -
P<0.01%*% P<0.001Vs. AHT GROUP

Experimental groups w P AHT AHT+P
Ch-T (mg/dL) 73.414.56 66.221.72 95.36.74*** 70.42¢3. 77
TG (mg/dL) 86.536.62 71.546.66* 144£15.38% 95.7722.85%
HDL-col (mg/dL) 34.214.36 33.163.62 21.744.88+* 28.27+3.42%
LDL-col (mg/dL) 23.415.32 20.882.79 42.835.41 27.12+7.36"
The systolic and diastolic blood pressures, as alheir 1404

calculated mean, were measur@te Shapiro-Wilk test was
which supports sample normality,
descriptive statistics and box-and-whisker plots sttown in

positive,

Fig. 1 and 2.
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Fig. 2 Thebox-and-whisker plot of diastolic blood pressure

The Levene test confirmed group homoscedasticity,
whereas theANOVA test revealed a significant difference
between the means of the 4 groups, as concerndisyeand
diastolic blood pressure. All the measured bloodsgure

Fig. 1 Thebox-and-whisker plot of systolic blood pressure components revealed a bio-statistically significgmt0.05)

blood pressure drop between the AHT and the AHTreR B
(Table 111).
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TABLE Il
ANOVA TEST
Blood F p*
pressure value value
Sistolic 14.962 0.001
Diastolic 11.119 0.001
Mean 13.174 0.001

* p<0.05 indicates biostatistically significance

The

understanding of endogenous mechanisms

hypertension by oxidative processes has advancatlgiin
the last decade, yet the description of the motgcadttion of
predisposing factors must be further elucidatepréwent and
properly treat cardiovascular diseases.

IV. CONCLUSION

In the arterial hypertensive model the cardio-prtve
effects of the polyphenolic extract froBambucus nigra are

represented
intervention.
considerably

by the antioxidant,
The results prove that oxidative sdreis
lower, statistically speaking, in ratgth

hypertension but also provided with natural polypiie

protection from Sambucus nigra fruits than in the rats
belonging to the control group. In addition to themonstrated

antioxidant effects, natural polyphenols also haother
biological properties that might contribute to
cardioprotective effects.
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