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* According to the data of World Health Organization, the

main reason of death is ischemic heart diseases, which have
caused nearly 13% of all mortality. The treatment of heart
diseases anticipates usage of anticoagulants and anti-
aggregating agents. The amount of natural and synthetic
antioxidants admitted with food and nutritional supplements
1s increasing. It is well known that synergism of
anticoagulant agents and various biologically active
compounds

The phytochemicals in beetroot and jute were found
antioxidation and antiinflammation. After evaluating the
antioxidant activity of the phytochemicals I both beetroot
and jute, 4 compounds in beet root (betanidin,

isobetanidin, vulgaxanthin-I, vulgaxanthin-II) and 3
compounds in jute (chlorogenic acid, myricetin, cinnamic
acid) were isolated for advanced study for cytotoxicity on
carcinoma cells and also antiplatelet aggregation. Results
clearly showed that all the isolated antioxidant
phytochemicals showed cytotoxicity to all carcinoma cells,
and also antiplatelet aggregation. As compared with the
positive control for cytotoxicity (doxorubicin) and
positive control in amtiplatelet aggregation assay
(aspirin), chlorogenic acid in jute showed the best
cytotoxicity on carcinoma cells and also perfect
antiplatelet aggregation, especially chlorogenic acid. This
study showed that jute has great potential for the
application for platelet aggregation effect in the future,
due to rich phenolics. The chemical modification for the
phenolics in jute for advanced evaluation for antiplatelet
aggregation 1s required in the future.
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Abstract

According to the data of World Health Organization, the main reason of death is
ischemic heart diseases, which have caused nearly 13% of all mortality. The treatment
of heart diseases anticipates usage of anticoagulants and anti-aggregating agents. The
amount of natural and synthetic antioxidants admitted with food and nutritional
supplements is increasing. It is well known that synergism of anticoagulant agents and
various biologically active compounds

The phytochemicals in beetroot and jute were found antioxidation and
antiinflammation. After evaluating the antioxidant activity of the phytochemicals |
both beetroot and jute, 4 compounds in beet root (betanidin, isobetanidin,
vulgaxanthin-1, vulgaxanthin-11) and 3 compounds in jute (chlorogenic acid, myricetin,
cinnamic acid) were isolated for advanced study for cytotoxicity on carcinoma cells
and also antiplatelet aggregation. Results clearly showed that all the isolated
antioxidant phytochemicals showed cytotoxicity to all carcinoma cells, and also
antiplatelet aggregation. As compared with the positive control for cytotoxicity
(doxorubicin) and positive control in amtiplatelet aggregation assay (aspirin),
chlorogenic acid in jute showed the best cytotoxicity on carcinoma cells and also
perfect antiplatelet aggregation, especially chlorogenic acid. This study showed that
jute has great potential for the application for platelet aggregation effect in the future,
due to rich phenolics. The chemical modification for the phenolics in jute for
advanced evaluation for antiplatelet aggregation is required in the future.
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Introduction

According to the data of World Health Organization, the main reason of death is
ischemic heart diseases, which have caused nearly 13% of all mortality. The treatment
of heart diseases anticipates usage of anticoagulants and anti-aggregating agents. The
amount of natural and synthetic antioxidants admitted with food and nutritional
supplements is increasing. It is well known that synergism of anticoagulant agents and
various biologically active compounds, including antioxidants can cause adverse
effects: simultaneous admission of Warfarin and wide range of herbal or vegetable
may potentially increase the risk of bleeding or potentiate by altering the metabolism
of Warfarin through acting with cytochrome P450, another risk are plants containing
compounds with possible effects on platelet. It has been found out that classical
antioxidants can serve as potential anticoagulant agents — high-dose supplementation
of vitamin E decreased the y-carboxylation and functionality of prothrombin (a
vitamin K—dependent protein) among adults not receiving oral anticoagulant therapy.
Antioxidant and anticoagulant properties of different polysacharides (e. g.,
polysaccharide from green algae Enteromorpha linza, fucans, isolated from brown
algae Sargassum vulgare, sulfated porphyrans from Porphyra haitanensis, sulfated
extracellular polysaccharide produced by the edible mushroom Pleurotus sajor-caju
and low molecular weight fucoidan fractions extracted from Laminaria japonica are
well known. Few studies are devoted to peptides and proteins (e.g., activated protein
C having both antioxidant and anticoagulant properties.

Some polyphenol rich extracts (which are well known antioxidants) of plants are
studied as anticoagulant agents: extracts of Aronia melanocarpa berries and Vitis
vinifera seeds prolong clotting time and decrease the maximal velocity of fibrin
polymerization in human plasma; phenolic glycoconjugates from medicinal plants of
Asteraceae and Rosaceae families, as well as buckwheat, ginger and garlic
antioxidants demonstrate anticoagulant/antithrombotic activity.

Dual effect of above mentioned extracts of different natural plants may to show
up due to synergism of various compounds. The other cooperated laboratory of this
principal (Dr. P. R. Venskutonis) also has extensive experience on studies of natural
antioxidant sources among various plant materials. Numerous phytochemicals were
identified and quantified in different plant species, some of these phytochemicals
were reported as natural compounds demonstrating various health effects. E. g.,
beetroots (Beta vulgaris) were found to be essential for creating functional ingredients
exerting anticarcinogenic and antiglycation activities, various mushroom extracts
were characterized as sources of antioxidants and antiradical agents etc.

This laboratory has studied therapeutic effects of different plant material extracts,
including anti-platelet aggregation of essential oils, the effect of cranberry vinegar on



the risk of cardiovascular diseases. Excellent anti-inflammation of phenolic crude
extracts from five fractions of jute (Corchorus olitorius L.). In this study, we clearly
found both beetroot and jute have great potential to find the dual effect of
antioxidation and anticoagulation.

Work plan, methods and results
The main phases of the implementation of the project are:

epreparation of different beetroot and jute extracts: Optimize the methods of
isolation and purification of bioactive phytochemicals from beetroot (betalains)
and jute (cannabinoids). For this task various combinations of methods will be
used, including conventional and high pressure extraction/fractionation,
molecular distillation and preparative chromatography. The main results of
this work will develop effective methods of isolation, fractionation and
purification of bioactive principles from beetroots and jute.

eidentification of the main components of extracts having highest antioxidant and
anticoagulant activity: 4 compounds in beet root (betanidin, isobetanidin,
vulgaxanthin-I, vulgaxanthin-11) and 3 compounds in jute (chlorogenic acid,
myricetin, cinnamic acid) were found perfect antioxidation and anticoagulant
activity.

elnvestigating the cytotoxicity of the potential anticoagulants (natural and
synthetic antioxidants - extracts and individual compounds prepared) on a
series of human cancer cell lines: Hep G2 and Hep 3B (liver), MCF-7 and
MDA-MB-231 (breast), and A549 (lung). Moreover, anti-platelet aggregations
are also evaluated by using the platelet-rich plasma preparation anti-platelet
aggregation assay carried out in this laboratory. All the results were listed as
the following table. 4 compounds in beet root (betanidin, isobetanidin,
vulgaxanthin-1, vulgaxanthin-Il) and 3 compounds in jute (chlorogenic acid,
myricetin, cinnamic acid) all showed cytotoxicity to all carcinoma cells, and
also antiplatelet aggregation. Chlorogenic acid in jute showed the best
cytotoxicity on carcinoma cells and also perfect antiplatelet aggregation.



Table 1 Cytotoxicity assays and antiplatelet aggregation assay of the antioxidant

compounds in beet root and jute.

Compounds IC50 (ug/mL)?

HepG2 Hep3B A549 MCEF-7 MDA-MB Thrombin Collagen

-231

Beetroot
Betanidin 78.75£0.21  25.3610.41  38.24%0.43  33.29%0.83  35.6510.57  3.9840.12 3.4810.33
Isobetanidin ~ 98.3110.45  36.78+0.36  45.21%0.22  38.670.75 39.2610.25  4.6110.29 3.9410.45
Vulgaxanthin ~ 98.6110.34  45.27+0.69  56.7210.74  45.6610.87 44.3610.87  5.4410.67 4.52%0.55
-1
Vulgaxanthin ~ 99.1740.68  56.3610.97  58.7410.76  56.34%0.54  49.6810.33  6.9810.38 5.141+0.64
-1l
Jute
Chlorogenic 0.17%0.11 0.3710.14 0.350.20 0.47%0.15 0.441+0.22 2.2610.15  1.57%0.34
acid
Myricetin 0.3710.12 0.6410.30 0.69%0.26 0.7610.32 0.591+0.34 2.7210.14  1.68%0.43
Cinnamic 0.42%0.25 0.7910.15 0.880.38 0.8910.47 0.75%0.19 2971047  2.49%0.53
acid
Doxorubicin 0.25%0.01 0.5240.01 0.70+0.04 0.7210.03 0.71%0.01 - -
b
Aspirin ¢ - - - - - 15.75£0.21 >100

a Data expressed as mean * SD (n=2)

b The positive control in cytotoxicity assay

¢ The positive control in antiplatelet aggregation assay
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