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Assessment of the potential health benefits of certain total extracts
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Abstract. A number of recent studies have illustrated the active
role of food/natural components in the prevention of chronic
diseases and in the improvement of the quality of life. In the
present study, we aimed to obtain and characterize certain
extracts from Vitis vinifera L., Aesculus hippocastanum L. and
Curcuma longa L., focusing on their antioxidant effects in vitro.
Three vegetal extracts were obtained for each plant: in water,
50% water-alcohol and in 96% ethanol. These extracts were
then analyzed for their qualitative composition by high perfor-
mance thin layer chromatography (HPTLC) and total phenolic
content by ultraviolet-visible spectrophotometry (UV-VIS).
The antioxidant activity of the extracts was assessed in vitro
by 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay; the effects of
lipid peroxidation on the cell membrane were evaluated using
Jurkat cells in two experimental models: normoglycemic and
hyperglycemic medium, in order for the results to be able to be
translated into clinical practice. In addition, the resistance of the
extracts to acid and alkaline hydrolysis was investigated. The
obtained extracts had 0.4-39 ug phenolics/mg total extract. The
largest amount of phenolics was found in the Cucurma longa
extracts, while the lowest was found in the Aesculus hippocas-
tanum extacts. HPTLC analysis identified the main phenolic
compounds in the extracts which were ferulic acid, gallic acid,
caffeic acid and coumaric acid, as well as quercetin, kaempferol,
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apigenin, curcumin, luteolin and esculetin. The Aesculus hippo-
castanum extracts had a low antioxidant efficacy, while both
the Curcuma longa and Vitis vinifera extracts had a high anti-
oxidant activity; the products resulting from alkaline hydrolisis
were significantly more efficient in scavenging DPPH radicals
compared to the products resulting from acid hydrolisis. The
antioxidant effects of the Curcuma longa extracts exerted on
the membranes of Jurkat cells were the most prominent under
both normal and hyperglycemic conditions. The results of
the present study may be translated into clinical practice and
demonstrate that Curcuma longa extracts may be effective in
both the prevention of diabetes mellitus and in attenuating the
development of complications associated with the disease.

Introduction

Recent research, as well as public opinion have focused on
the health benefits of a diet rich in natural products and in the
benefits of vegetal supplements. The consumption of natural
foods and vegetal supplements or drugs based on natural
compounds has significantly increased over the past 10-15 years.
Epidemiological studies have demonstrated the active role of
food/natural components in the prevention of chronic diseases,
such as cardiovascular diseases or malignant diseases, or even
in the improvement of the longevity and quality of life (1-6).
The Mediterranean diet, as well as the French paradox, prove
that flavonoids, including red wine polyphenols, have the
ability to reduce the incidence of cardiovascular disease, even
in a population consuming a lipid-rich diet.

Curcuma longa L., Vitis vinifera L. and Aesulus hippocas-
tanum L. species are well-known for their health protective
properties. European Medicines Agency presents monographs
regarding the quality of the plant materials and chemical
composition for the three vegetal products (7-9).

Studies regarding the effects of curcumin were initially
conducted due to the popularity of turmeric (Curcuma longa),
an aromatic product used in several countries in Southeast
Asia which is extensively cultivated in India, China, Taiwan,
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Sri Lanka, Bangladesh, Indonesia, Peru, Australia and the
West Indies (10-13). Many species in this rhizomatous genus,
Curcuma from the family Zingiberaceae, have been cultivated,
and their powdered rhizomes have been widely used in native
cooking to provide flavor or as ingredients in traditional
remedies. The name Curcuma was established by Linnaeus in
1753, and it is derived from the Arabic word ‘kurkum’, meaning
yellow color, identifying the color of the rhizomes (14).
Preclinical studies have proven that curcuminoids, the natural
polyphenols extracted from the rhizome of turmeric, have
antioxidant, anti-inflammatory and antitumor effects (15-19).

Aesculus hippocastanum L. (Hippocastanaceae) is a large
tree, commonly known as horse chestnut. Horse chestnut seeds
have been used traditionally for healing purposes for several
centuries. The extracts from the seeds are constituents of
numerous preparations used both internally and externally for
the treatment of patients with chronic venous insufficiency or
other inflammatory conditions of the veins, lower leg varicose
veins and hemorrhoids, as well as for the treatment of frostbite,
burns, epidermal abrasions and skin inflammation (20).

Vitis vinifera leaves are by-products in the wine industry
and are used in traditional medicine for their liver-protective,
spasmolytic and vasorelaxant effects (21). Owing to their
chemical composition (phenolic acids, flavonoids, procyani-
dins, tannins and vitamins), the leaves are present in dietary
supplements with antioxidant properties (22).

The aim of the present study was to obtain different extracts
from VitisviniferaL.,Aesculus hippocastanumL.and Curcuma
longa L. available on the Romanian market, using solvents with
the lowest possible toxicological outcome (purified water and
ethanol either 50 or 96%). The obtained extracts were character-
ized for their chemical composition by high performance thin
layer chromatography (HPTLC)/ultraviolet(UV) methods.

Considering the fact that natural products undergo significant
changes when passing through the digestive tract (acid and alka-
line pH, respectively), the behavior of the extracts under acid and
alkaline hydrolytic conditions was evaluated, in order to establish
whether their antioxidant and protective effects are due to the
total content of the extracts or due to their metabolic products.
The antioxidant effects of the total extracts, as well as those of
their hydrolytic products were evaluated in two different experi-
mental models: their antioxidant activity in vitro was evaluated
using 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay and their
protective effects against lipid peroxidation in Jurkat cells were
assessed using the diphenyl-1-pyrenylphosphine (DPPP) fluores-
cent probe. Considering the fact that data have demonstrated the
ability of natural product-based diets to reduce the incidence of
cardiovascular disease (23-26), we also examined the antioxi-
dant and anti-inflammatory [through the intercellular adhesion
molecule-1 (ICAM-1) level] effects of the extracts on Jurkat cells
exposed to hyperglycemia, a cell model that mimics the in vivo
conditions associated with diabetes mellitus, a syndrome known
to induce atherosclerosis and cardiovascular disease.

Our results revealed that the extracts were resistant in
artificial gastric and intestinal medium and that they release
their aglycons only under severe hydrolytic conditions (1 M
HCI or NaOH under reflux). The biological effects of the
extracts were evaluated and compared to those of other
known antioxidants, such as ascorbic acid (10 M), curcumin
and quercetin (positive controls); the results revealed that the
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aqueous extracts were poor in flavonoids and exerted a mild
antioxidant effect. The ethanol extracts exerted significant
antioxidant effects compared to the positive controls, in both
experimental models. The Curcuma longa extracts were much
more efficient in counteracting lipid peroxidation, particularly
under pathological conditions and exerted greater protective
effects against oxidative stress and inflammation, compared to
the Aesculus hippocastanum and Vitis vinifera products.

Materials and methods

Study design. Three vegetal extracts were obtained for each
plant: in water, 50% water-alcohol and in 96% ethanol. The
extacts were designated as AH (for Aesculus hippocastanum),
CU (for Curcumalonga) and VV (for Vitis vinifera),and indexed
with w (for water), 50 (for 50% ethanol) or 96 (for 96% ethanol).
Furthermore, the extracts were analyzed for their composition
by HPTLC (main components) and their total phenolic content.

The extracts were further subjected to acid and alkaline
hydrolysis, under mild (0.08 M HCI and 0.02 M NaOH)
as well as severe conditions (1 M HCI and 2 M NaOH under
reflux) in order to examine whether the vegetal products
generate hydrolytic products and alter their behavior at the
gastric or at intestinal level. The hydrolysates were designated
with the letters A (for acid) and B (for alkaline) hydrolysis. The
in vitro antioxidant activity of the extracts, as well as that of
their hydrolysates was evaluated by DPPH assay.

Jurkat lymphocytes were cultivated under normal and
stress conditions (hyperglycemia mimicking diabetes mellitus)
for 24 h, and exposed to the extracts for 1 h. They were then
washed, and tested for their antioxidant activity. Cell membrane
susceptibility to lipid peroxidation induced by cumene hydroper-
oxide (CuOOH; Sigma-Aldrich, St. Louis, MO, USA) was also
examined following treatment with the extracts. The ICAM-1
expression level in the cell culture medium was measured using
an ELISA kit (IBL International GmbH, Hamburg, Germany).

Plant material and extract preparation. Vitis vinifera leaves
were harvested from Bicaz (Neamt County, Romania) in
July 2014 and Aesculus hippocastanum seeds from Bucharest in
September 2014. The plant material was dried in the dark in our
laboratory (25°C, 40% relative humidity). Voucher specimens
of the two species are available in the herbarium collection at
the Department of Pharmaceutical Botany and Cell Biology,
Carol Davila University of Medicine and Pharmacy, Bucharest,
Romania. Curcuma longa rhizome powder was purchased
from a local herb store.

A total of 15 g of each plant material was grounded
and extracted with 3x150 ml solvent (96-ethanol 96%;
50-ethanol-water 1:1, v:v: w-water) under reflux. The extractive
solutions combined were concentrated using a rotary evapo-
rator (RVO 004; Ingos, Prague, Czech Republic), and further
dried by lyophilization at -55°C (CoolSafe ScanVac 55 freeze
dryer; LaboGene, Lynge, Denmark).

Hydrolysis of the extracts. In order to identify the main flavo-
noid aglycones, we performed acid and alkaline hydrolysis.
Acid hydrolysis was performed on 100 mg of each dry extract
with 1 M HCI under reflux. Similarly, alkaline hydrolysis was
performed on the same quantity from each dry extract with
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2 M NaOH under reflux. Following hydrolysis, the flavonoid
aglycones were extracted with diethyl ether. The ether was then
removed using a rotary evaporator (RVO 004; Ingos), and the
residue was dissolved in methanol.

Characterization of plant extracts by HPTLC/UV. The qualita-
tive analysis of the extracts was performed by HPTLC, using
HPTLC silica gel plates [Nano silica gel on TLC plates from
Sigma-Aldrich Chemie GmbH (Buchs SG, Switzerland)
and 60 F254 HPTLC plates from Merck Millipore (Merck
KGaA, Darmstadt, Germany)] and a mobile phase consisting
of toluene:ethyl acetate:formic acid 5:3:1 (v:v:v), as previously
described (27). The identification of the components was
performed using standard substances from Sigma-Aldrich,
in two ways: by the similarity of the peak spectrum at the Rf
corresponding to the standard (obtained using the facilities of
TLC3 Scanner and winCATS software from Camag, Miittenz,
Switzerland), and by visual observation of the peaks in
UV (366 and 254 nm) following derivatization with 2-amino-
ethyl diphenyl borate (Roth, Karlsruhe, Germany).

The amount of total phenolics in the plant extracts was
determined with Folin-Ciocalteau reagent (obtained from
Scharlau Co., Barcelona, Spain) using the method described in
the study by Gonzdlez et al (28), as modified by Olaru ez al (29).
Briefly, to appropriate volumes of dilutions from each sample,
0.6 ml of 1/10 dilution of Folin-Ciocalteau reagent and 2 ml of
15% Na,CO; in water were added and incubated at 50+1°C for
15 min on a water bath (Memmert GmbH & Co. KG, Schwabach,
Germany). The absorbance of all samples was then measured at
765 nm using a Halo DB-20-220 UV/visible spectrophotometer
(Dynamica, Salzburg-Mayrwies, Germany). A calibration curve
using gallic acid was plotted under the same conditions. The
results are expressed as micrograms of gallic acid equivalents
per milligram of dry weight (yg GAE/mg) of extract. All
experiments were performed in triplicate and the means + stan-
dard deviation (SD) and confidence interval (95% CI) were
calculated for each sample.

Assessment of antioxidant activity of the vegetal extracts and
their hydrolytic products by DPPH assay. DPPH is a stable,
nitrogen-centered free radical (violet/purple color as a meth-
anol solution). The color of DPPH gradually changes to a pale
yellow (reduced form) when DPPH is exposed to free radical
scavengers. The decrease in absorbance at 517 nm induced by
antioxidants determines the reduction capability of the DPPH
radicals. The advantage of this method, which makes it highly
appropriate for screening the antioxidant activity of plant
extracts, is the fact that it allows the testing of both lipophilic
and hydrophilic compounds (30-32) and it is not restricted by
the nature of the antioxidants.

As the positive controls of the experiment, ascorbic acid,
quercetin and curcumin standard solutions were used. For each
of these known antioxidants, the reduction of DPPH was evalu-
ated for different concentrations of the standard: 5 yM-1 mM
for quercetin and curcumin, and 5-250uM for ascorbic acid.

For all the prepared extracts, as well as for the products
resulting from their hydrolysis, either under acidic (1 M HCI) or
alkaline (1 M NaOH) conditions, the DPPH scavenging effect
was assessed. For this purpose, we evaluated the decrease in the
optical density of the DPPH solution (Sigma-Aldrich) mixed with
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each sample, for 30 min, at 517 nm. The results were compared
with the discoloration curve of DPPH alone, as well as with the
positive controls represented by ascorbic acid, curcumin and
quercetin, at different levels of exposure. The antioxidant effect
was expressed as the scavenged DPPH (%) after 30 min, when
exposed to the extracts compared to the values obtained from
the spontaneous discoloration of DPPH, according to the recom-
mendations of Molyneux (32), using the following equation:

Ay - A,

% DPPH inhibition = x100

A
where A, is the absorbance of DPPH without inhibitor and A,

is the absorbance of the sample (DPPH plus inhibitor).

Cell cultures. Experiments were performed using Jurkat
cells, from the European Collection of Cell Cultures, at the
3-4 th passage. The Jurkat lymphocytes were grown for 24 h in
RPMI-1640 (11.11 mM glucose; Sigma-Aldrich) supplemented
with 10% heat-inactivated fetal calf serum at 37°C in 5% CO,
atmosphere, in 24-well plates (2x10° cells/well). For diabetic
conditions, the cells were plated for 24 h in glucose-rich
medium (35 mM high glucose, equivalent to hyperglycemia
associated with oxidative stress) (33,34).

The prepared cells were exposed for 1 h to the extracts,
dissolved in phosphate buffer (saline) at the concentration of
0,1 mg/ml. Following exposure, the cells were washed 3 times
with phosphate-buffered saline (PBS; Sigma-Aldrich), pH 7,
re-suspended in RPMI at 2x10° cells/ml and used for the assay
of lipid peroxidation. Untreated cells served as negative controls
and cells treated with quercetin, curcumin and ascorbic acid
served as the positive controls. The viability of the cells was
examined using trypan blue exlucion assay, but no significant
changes were observed (data not shown).

Measurement of membrane susceptibility to lipid peroxida-
tion. DPPP is a fluorescent probe that has weak fuorescence
characteristics in its basic form; however, its oxide, which can
be specifically generated in reaction with hydroperoxides, has a
strong fluorescence (34,35). Experimental lipid peroxidation of
the cell membranes was induced treatment with 10 xM CuOOH,
generating an effective production of reactive oxygen species in
the cell membrane, which was further quantified with DPPP (36).

DPPP from ThermoFisher Scientific/Invitrogen/Molecular
Probes™ (Eugene, Oregon, USA) was dissolved in dimethyl
sulfoxide at a concentration of 5 mM. Following the addition
of DPPP at a final concentration of 5 uM, the cell suspension
was incubated at room temperature for 20 min in the dark.
The DPPP-labeled cells were treated with 10 uM CuOOH
to induce DPPP oxide formation. The process was assayed
by performing fluorescence emission spectrum analysis
between 360 and 410 nm, excitation at 351 nm, every min, for
5 min; the fluorescence intensity maximum was measured at
380 nm, as previously described (37) and peroxidation was
computed as percentage of the fluorescent signal increase
following 5 min of exposure to CuOOH.

Statistical analysis. The results are expressed as the means + SD.
Statistical analysis was performed using the Student's t-test. A
value of P<0.05 was considered to indicate a statistically signifi-
cant difference.
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Table I. Results of HPTLC qualitative analysis of the extracts.

Ferrulic Caffeic Gallic p-coumaric

Extracts Esculetin  acid acid  acid acid Quercetin  Kaempferol Chrysin Luteolin Apigenin Curcumin
A, Aesculus hippocastanum seed extracts

AHwWA - - ? - X X X - - - -
AHwB - - X - X X X - - - -
AHS50A - - - - - XX XX - - X -
AHS50B - - - - - X - - nt nt nt
AH96A X - - - - XXX XXX - nt nt nt
AH96B - - - - - X - - nt nt nt
B, Curcuma longa rhizome extracts

CUwWA - - - - - - - - - - -
CUwB - XX - - - - - - nt nt XX
CUS0A - - - - - - ? ? - - XXX
CUS0B - XX - - - - - - nt nt X
CU96A - - - - - - ? ? - - XXX
CU96B - XXX ? - - - - - - - X
C, Vitis vinifera leaf extracts

VVwA X - X - - XXX ? - nt nt nt
VVwB - - XX - ? XX - - - - -
VV50A X - X - - XX - - nt nt nt
VV50B - - XX X ? X - - X - -
VVI96A XXX - XX - - XX - - nt nt nt
VV96B - ? XX - ? X - - X - -

HPTLC, high performance thin layer chromatography; X, present; XX, present - intense; XXX, present - very intense; ?, possibly present;
nt, not tested; -, absent; AH, Aesculus hippocastanum; CU, Curcuma longa; VV, Vitis vinifera; w, water extract; 50, 50% ethanol extract;
96, 96% ethanol extract; A, hydrolysis products after | M HCI reflux; B, hydrolysis products after NaOH reflux.

Table II. Quantitative analysis of total phenolic compounds
present in the extracts.

Results and Discussion

Chemical characterization of the total extracts. HPTLC anal-
ysis performed on the extracts revealed the presence of certain
polyphenols and flavones in the extracts, as presented in Table I.

Total flavonoids (¢ g/mg total extract)

The results obtained from the analysis of the total flavonoids Extract Mean SD 93% Cl
are prez;nted in Table II. All relative standard deviations (RSD) AHw 0.386 0.0058 0.379-0 393
were <5%.

The main flavonoids and phenolic acids identified in the AHS0 0.756 0.0111 0.729-0.785
three extracts were as follows: p-coumaric acid, caffeic acid, AH96 1.358 0.0421 1.291-1.425
quercetin, kaempferol, apigenin and esculetin (Aesculus CUW 9.475 0.3113 8.702-10.250
hippocastanumy; ferrulic acid and curcumin (Curcuma longa);  CUS0 39.182 0.6810 37.490-40.870
caffeic acid, gallic acid, quercetin, luteolin and esculetin (Vitis  CU96 38.326 0.9992 35.840-40.810
vinifera). Besides, in the case of Curcuma longa and Vitis VyVw 1.140 0.0195 1.092-1.189
vinifera a few other tested standard substances presented posi-  yry/50 2.496 0.0543 2.362-2.632
tive results: caffeic acid, kaempferol and chrysisn, and ferrulic VV96 4220 0.0232 4.163-4.279

acid, p-coumaric acid and kaemferol, respectively. However,

due to the fact that the UV-VIS spectra (data not shown) of the
spots supposed to belong to the above-mentioned substances
were not similar to the corresponding standards (possibly due to
other unidentified components that co-eluted with the searched

AH, Aesculus hippocastanum; CU, Curcuma longa; V'V, Vitis vinifera;
w, water extract; 50, 50% ethanol extract; 96, 96% ethanol extract; SD,
standard deviation, CI, confidence interval.
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Table III. Antioxidant effects of positive controls expressed as a percentage of scavenged DPPH.

Curcumin Quercetin Ascorbic acid
Concentration DPPH inhibition Concentration DPPH inhibition Concentration DPPH inhibition
(mM) (%) (mM) (%) (mM) (%)

0.005 3.673 0.005 2.635 0.005 1.846
0.01 5.635 0.01 6.846 0.025 9.635
0.05 13.692 0.05 14.75 0.050 18.077
0.1 21.692 0.1 29.327 0.125 46.211
02 26.038 02 54.077 0.250 85.423
0.5 44.788 0.5 85.269 - -

1 76.404 - - - -

DPPH, 2 2-diphenyl-1-picrylhydrazyl.

Table I'V. Antioxidant effect exerted by the extracts, expressed
as a percentage of scavenged DPPH.

Non-hydrolyzed Acid Alkaline
Extract extract hydrolysis (A) hydrolysis (B)
AHw -6.235 31.173 20.121
AHS0 14.066 1.323 6.367
AH96 1.323 -6.830 22.832
CUw 22.312 78.358 26.715
CUS50 37.257 47.941 24.296
CU9%%6 53.797 81.768 24.882
VVw 43.633 83.195 23.512
VV50 53.816 85.330 21.396
VV96 72.974 62.073 28.651

DPPH, 2 2-diphenyl-1-picrylhydrazyl; AH, Aesculus hippocastanum;
CU, Curcuma longa; VV, Vitis vinifera; w, water extract; 50, 50% eth-
anol extract; 96, 96% ethanol extract; A, hydrolysis products after 1 M
HCl reflux; B, hydrolysis products after NaOH reflux.

phenolic compounds) we decided to mark them as ‘possibly
present’ (Table I). Other major spots with a positive reaction for
phenolic compounds (data not shown) were observed in all the
extracts, but they were not identified on the basis of a standard
substance.

The highest yield of total flavonoids from horse chestnut
seeds and common grape wine leaves was obtained by extrac-
tion with 96% ethanol and was approximately 3.5-fold higher
than the content obtained by extraction with water. With the
extraction of turmeric with 96 and 50% ethanol, we obtained
close values with similar upper limits and slightly different
lower limits of 95% CI. The use of ethanol and hydro-ethanol
for the extraction of turmeric resulted in a total phenolic content
yield of approximately 4-fold higher compared to extraction
with water (Table II).

Invitro antioxidant effect assessed by DPPH assay. The kinetics
of DPPH decoloration for various concentrations of positive

Table V. Antioxidant effects induced by the prepared extracts,
expressed as the susceptibility to lipid peroxidation evaluated
through a percentage increase in DPPP due to DPPP oxide
generation.

DPPP fluorescence increase (%)

Treatment of the cells Normoglycemic  Hyperglycemic

growth medium  growth medium

Control (untreated cells) 166.205 180.607
Curcumin 10 uM 134.967 90.159
Quercetin 10 uM 112.026 81.346
Ascorbic acid 10 uM 121.892 88.727
AHw 164.052 140477
AHS50 162412 135.538
AH96 169.935 133.857
CUw 150.279 93.945
CU50 134.808 82.639
CU9%%6 118.037 59.344
VVw 158.421 106.181
VV50 117.139 108.442
VVo6 60.711 96.578

DPPP, diphenyl-1-pyrenylphosphine; AH, Aesculus hippocastanums
CU, Curcuma longa; VV, Vitis vinifera; w, water extract; 50, 50% eth-
anol extract; 96, 96% ethanol extract.

controls was tested before the main measurements to establish
the reagent concentration and the speed of the reaction (data not
shown). We finally found that within 30 min, the reaction was
completed (DPPH was scavenged), and the results obtained for
the positive controls (curcumin, quercetin and ascorbic acid)
are presented in Table III. The results ranged from 2% scav-
enged DPPH (lowest concentration of quercetin and ascorbic
acid tested) to 85% scavenged DPPH (highest concentration of
quercetin or ascorbic acid tested). It is interesting that ascorbic
acid and quercetin are more potent antioxidants compared with
curcumin.
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Figure 1. Intercellular adhesion molecule-1 (ICAM-1) expression level in the growth medium of cells grown in (A) normal glucose (11.11 mM) medium and
treated with vegetal extracts or (B) in high glucose (35 mM) medium and treated with vegetal extracts. AH, Aesculus hippocastanum; CU, Curcuma longa,
V'V, Vitis vinifera; w, water extract; 50, 50% ethanol extract; 96, 96% ethanol extract. ‘p<0,05, “p<0,001.

Furthermore, the ability of the extracts and that of their
hydrolisates to scavenge DPPH was evaluated. Our results
revealed that, in the case of the Aesculus hippocastanum
extracts, the antioxidant effects were limited. The discoloration
kinetics for the sample solutions (data not shown) was close
to that of DPPH alone; therefore, the ability of the extracts to
reduce DPPH radicals was rather insignificant.

The aqueous and 96% ethanol extracts did not exhibit
antioxidant effects; however, such effects were observed for
the 50% ethanol extract. As regards the effects exerted by the
hydrolytic products of the Aesculus hippocastanum extracts,
the results revealed that the acid, as well as the alkaline
hydrolysis of the aqueous extracts and the alkaline hydrolysis
products of the 96% ethanol extract exhibited antioxidant
effects (Table IV).

The antioxidant activity of the Curcuma longa extracts
increased with the increase in the ethanol concentration of the
extraction solvent. The alkaline hydrolysis resulted in mixtures
with a low antioxidant activity (approximately 20%), but the
acid hydrolysis generated a high antioxidnat activity from all
the extracts (Table IV).

The antioxidant effects induced by the Vitis vinifera extracts
increased with the increase in the ethanolic concentration of

the extraction solvent. The alkaline hydrolysis generated, from
all the extracts, products with the same type of antioxidant
activity (approximately 20-30% inhibition of DPPH). The anti-
oxidant activity of the products resulting from acid hydrolysis
was supperior (>60%) in the case of all extracts (Table I'V).

Antioxidant and anti-inflammatory effects exerted by the
vegetal extracts in a cell culture model of diabetes mellitus.
In order to extrapolate the results into in vivo models, the
antioxidant effects of the extracts were assessed in a model of
Jurkat cells, cultivated either in RPMI medium with 11.11 mM
glucose (normoglycemic) or in RPMI medium supplemented
with glucose up to 35 mM (equivalent with hyperglycemia and
oxidative stress). A low susceptibility to lipid peroxidation (%)
expressed a greater protective effect against hydroperoxide
generation.

The exposure of the cells to the extracts did not lead to a
reduction in cell viability (data not shown) in both models. The
results also revealed that the Aesculus hippocastanum extract
did not prove effective in reducing the generation of membrane
lipoperoxides; these results confirmed the effects obtained with
the DPPH experiments. The antioxidant effects of the Vitis
vinifera extracts were higher compared to those exerted by
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the Curcuma longa extracts, but only for the extracts prepared
in alcoholic medium. It should be noted that the reduction in
hydroperoxide generation was greater in the extracts prepared
with an increased concentration of ethanol, for the normogly-
cemia cell model.

For cells exposed to hyperglycemia and oxidative stress, the
susceptibility to lipid peroxidation in the control sample was
greater compared to the one obtained with 11.11 mM glucose
medium, as prevoiusly shown (34). The efficacy of the Vitis
vinifera and Curcuma longa extracts was in the same range
as that observed for the positive controls (quercetin, curcumin
and ascorbic acid). The antioxidant efficacy of the Curcuma
long extrats was significantly greater compared to that of all the
other extracts in the hyperglycemic medium (Table V).

The results demonstrated that, under normal glucose
conditions, there were no significant changes in the level of
ICAM-1 in the medium (Fig. 1A). Under hyperglycemic condi-
tions, the level of ICAM-1 in the untreated cells was higher
compared to the cells in normal glucose medium (Fig. 1B).
All the tested Curcuma longa extracts induced a significant
decrease in ICAM-1 expression in the cell medium, similar to
that induced by the standard curcumin (10 xM) solution. The
Aesculus hippocastanum and Vitis vinifera extracts had limited
anti-inflammatory effects.

In conclusion, in the present study, we prepared three types
of extracts (in water, 50% ethanol and 96% ethanol) from three
different vegetal products: Aesculus hippocastanum (semen),
Vitis vinifera L. folium (both indigenous plants in Romania)
and Curcuma longa L. rhizoma, available on the Romanian
market.

The obtained extracts had different phenolic contents,
depending on the plant and type of extract, ranging from 0.4
to 39 ug phenolics/mg total extract. The greatest amount of
phenolics was found in the Cucurma longa extracts, while
the lowest, in the Aesculus hippocastanum extacts. HPTLC
analysis revealed the following components in the extracts:
quercetin, kaempferol, coumaric acid, caffeic acid, apigenin
and esculetin in the Aesculus hippocastanum extracts; ferrulic
acid and curcumin in the Cucuma longa extracts; and quer-
cetin, ferrulic acid and gallic acid, kaempferol, luteolin, and
esculetin in the Vitis vinifera extacts.

The evaluation of hydrolisis resistance proved that, for all
the extracts, no significant chemical changes were obtained
under mild hydrolisis conditions (artificial gastric juice and
artificial intestinal fluid).

The antioxidant effects of the extracts and their hydrolitic
products were assessed by DPPH assay. The results revealed
that the Aesculus hippocastanum extracts had a low antioxidant
efficacy. Both the Curcuma longa and Vitis vinifera extracts had
a high antioxidant activity; the products resulting from alkaline
hydrolisis were significantly more efficient in scavenging DPPH
radicals compared to their acid hydrolitic products.

The antioxidant effects induced by the extracts on the cell
membrane were evaluated as the susceptibility to lipid peroxi-
dation in two different models: Jurkat cells grown in normal
glucose (11.11 mM) and high glucose (35 mM) medium. The
activity of the Curcuma long extracts was significantly greater
under both experimental conditions. The Vitis vinifera extracts
also proved to be effective in normoglycemic medium, but not
under hyperglycemic conditions.
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Exposure to hyperglycemic conditions induced an increase
in the ICAM-1 level compared to normal glucose conditions.
All the tested Curcuma longa extracts induced a significant
decrease in ICAM-1 expression in the cell medium, similar to
that induced by the standard curcumin (10 #M) solution. The
Aesculus hippocastanum and Vitis vinifera extracts had limited
anti-inflammatory effects.

These results could be translated into clinical practice and
demonsrated that Curcuma longa extracts may be effective
both in the prevention of diabetes mellitus and in attenuating
the associated complications, particularly cardiovascular
complications.
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