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Abstract. Romania meadows are home to a great diversity of species. Some species are known
to have some pytho-properties such as Thymus sp. varieties, but there are many other species that have
been studied only as fodder plants such as of Agrostis sp. varieties. In this study, our aim is to analyze the
antiproliferative characteristics of certain plant extracts. For this, were tested Thymus pulegioides L. and
Agrostis stolonifera L. The plants alcoholic extracts were evaporated and then re-suspended in dimethyl
sulfoxide. To assess the antitumor effect were used hepatic carcinoma cell line HepG2. The cells were
cultivated in 90 micro liters of medium supplemented with 10 micro liters of extract in a final
concentration of 25 and 50 mg/ml. The anti-proliferative effect was observed after 48 hours through
spectrophotometric technique of MTT cellular proliferation. The following have been highlighted: the
inhibition of cellular proliferation, dose dependency for Agrostis stolonifera products both in the case of
extracts from leaves as well as those from the root, the inhibition rate being of 45% and 48%
respectively. In the case of large thymus (Thymus pulegioides L.) extracts, cellular proliferation was
observed only for the 50mg/ml dose, the rate of inhibition being of 37% for extracts from leaves, 39% for
extracts from flowers and 26% for extracts from the stem. In conclusion, alcoholic extracts of the studied
plants present therapeutic antitumor effects through the inhibition of in vivo multiplication of neoplastic
cells. Further studies should be carried out for the biochemical characterization and the highlighting of
the benefic effect in vivo. We believe that Locvei meadows mountains (Banat Mountains) constitute a
reservoir of species with possible herbal effects and it is not yet sufficiently exploited.
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INTRODUCTION

Romanian Banat meadows are characterized by a particularly high floristic diversity.
The two species Agrostis stolonifera L. and Thymus pulegioides L. meadows were reported in
Banat, along with other species [4, 5]. The grassland biodiversity is studied mostly based on
chemical composition and forage production [6] and less based on therapeutically effects of
herbs.

Varieties of Agrostis sp. are found in most of the Banat Mountains grasslands [8].
Creeping bentgrass meadows (Agrostis stolonifera L.) occupy the wetter areas, less sunny
slopes at the base while Thymus pulegioides L. species occupy larger areas, mostly on sunny
coasts.

The varieties of Thymus sp. fresh and dried and their processed products were widely
used from ancient times [1]. However, in recent decades, they have become a subject for many
studies in the search for natural antioxidants and antimicrobials. Recent studies have shown
that varieties of Thymus sp. have strong antimicrobial and antioxidant activities [1, 2, 6, and 7].
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., Thymus pulegioides from Romania are important sources of essential oils, the yield of
essential oil being 0.7-1.0 % (v/d.w. herbal drug). The main constituents of the essential oil are
monoterpenoid phenols (especially carvacrol) in 7. pulegioides” [9].

Recent efforts follow the identification of natural products from plants with
therapeutic effects. The development of such therapeutic strategies is characterized by low
production costs and reduced side effects. At the same time, the recent interest of numerous
specialty studies is focused on the identification of products that may be used in neoplastic
pathology.

MATERIAL AND METHODS

The studied biological materials is represented by two species, large thyme (Thymus
pulegioides L.) and creeping bentgrass (Agrostis stolonifera L.) and were collected from a
meadow from Mountains Locvei, a subdivision of the Banat Mountains.

The Thymus pulegioides L. (leaves, flower, and stem) and Agrostis stolonifera L.
(leaves, root) samples were used fresh to obtain alcoholic extract (1:5). The alcoholic extracts
of the studied samples were evaporated and then resuspended in DMSO (dimethyl sulfoxide).
To assess the antitumor effect were used hepatic carcinoma cell line HepG2. The cells were
cultivated in 90 micro liters of medium supplemented with 10 micro liters of extract in a final
concentration of 25 and 50 mg/mL. The number of viable cells was determined by using blue
trypan 0, 4% exclusion test [10].

Cell viability is calculated as the number of viable cells divided by the total number of
cells within the grids on the hemacytometer. If cells take up trypan blue, they are considered
non-viable. After coloring, dead cells lose membrane integrity and they appear colored in blue
and living cells not stained.

The cell suspension 1:1 with dye is introduced into 10uL. Neubauer counting room
and the entire cell were counted: viable ones (colorless) and dead ones (colored). After
counting those in five dials and cell density and the number of viable cells were determined
using the formulas [10]:

% viable cells = [1.00 — (Number of blue cells + Number of total cells)] x 100 [10]
Number of viable cells x 10% x 1.1 = cells/mL culture [10]
Cell density=A x Bx C x 10*

Where: A — Volume of cells (10 pl); B — Dilution factor; C — Number of cells and 10* —
Correction factor;

Statistical analysis was performed using PAST (version 2.14), [3].

RESULTS AND DISCUSSIONS

The anti-proliferative effect of alcoholic extracts of large thyme was observed at the
concentration of 50 mg/mL extract. Inhibition rate (Figure 1) was 50% for leaves extracts
(Thy.L), 51 % for flower extracts (Thy.F) and 51% for stem extracts (Thy.S). At the
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concentration of 25 mg/mL extract, the inhibition rate (Figure 1) was lower, 37% for leaves
extracts (Thy.L), 39 % for flower extracts (Thy.F) and 26% for stem extracts (Thy.S).
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Figure 1. Graphic representation of inhibition rate of the anti-proliferative effect of large thyme (25
mg/mL and 50 mg/mL)
Legend: Thy.L=leaves extract; Thy.F = flower extracts, Thy.S = stem extracts

The Barchart representation of inhibition rate of the anti-proliferative effect of large thyme
(Figure 2) is recommending the use of 50% concentration of the alcoholic plant extract
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Figure 2. Barchart representation of inhibition rate of the anti-proliferative effect of large thyme (25
mg/mL and 50 mg/mL)
Legend: Thy.L=leaves extract; Thy.F = flower extracts, Thy.S = stem extracts
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For Agrostis stolonifera L. extracts were determined the inhibition rate of the anti-
proliferative effect to be 45% for leaves extract (Ag.L) and 48 % for root extract (Ag.R) at the
concentration of 25 mg/mL alcoholic plant extract (Figure 3). Using the concentration of 50
mg/mL alcoholic plant extract (Figure 3) the inhibition rate was 51% for leaves extracts (Ag.L)
and 54% for root extracts (Ag.R).
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Figure 3. Graphic representation of inhibition rate of the anti-proliferative effect of of Agrostis stolonifera
L. alcoholic extract (25 mg/mL and 50 mg/mL)
Legend: Ag.L=leaves extract; Ag.R = root extracts
The Barchart representation of inhibition rate of the anti-proliferative effect of
creeping bentgrass (Figure 4) is recommending the use of 50% concentration of the alcoholic

plant extract
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Figure 4. Barchart representation of inhibition rate of the anti-proliferative effect of of Agrostis
stolonifera L. alcoholic extract (25 mg/mL and 50 mg/mL)

Legend: Ag.L=leaves extract; Ag.R = root extracts
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CONCLUSIONS

Both studied plants present antitumor effects. Large thyme is having anti-proliferative
effect with an inhibition rate of the hepatic tumor cells of over 50% at a concentration of 50 %
alcoholic extract, while creeping bentgrass presents anti-proliferative effect with an inhibition
rate of the hepatic tumor cells of almost 50% even for a concentration of 25% alcoholic extract.

Based on this observation we suggest developing larger studies regarding the
antitumor effects of common grasses and we believe that the meadows from Locvei Mountains
(Banat Mountains) constitute a reservoir of species with possible antitumor effects and it is not
yet sufficiently well exploited.

Acknowledgements: All authors have equal rights and have contributed evenly to this paper.
The lab results were partly presented in the diploma thesis “Therapeutic effects of spontaneous
flora plants” (Lavinia Sarbu), UMFT library, 2015

BIBLIOGRAPHY
1. FIGUEIREDO AC1, BARROSO JG, PEDRO LG, SALGUEIRO L, MIGUEL MG, FALEIRO ML. (2008)

Portuguese Thymbra and Thymus species volatiles: chemical composition and
biological activities. Curr Pharm Des. 2008;14(29):3120-40.

2. GROENDAHL EvA, BopiL K. EHLERS, KEN KEEFOVER-RING (2008), A New cis-Sabinene Hydrate
Chemotype Detected in Large Thyme (Thymus pulegioides L.) Growing Wild in
Denmark, Journal of Essential Oil Researc, Vol. 20, 40-41.

3. HAMMER, @., HARPER, D.A.T., AND P. D. Ryan, 2001. PAST: Paleontological Statistics
Software Package for Education and Data Analysis. Palaeontologia Electronica 4(1):
pp: 9, 2001;

4. HORABLAGA M., Moisuc A., (2004),The diversity of chemical compositions in some biotypes

of Alopecurus pratensis L in Banat. Scientifical Papers, Faculty of Agriculture, V.
XXXVI, Editura Eurobit, Timisoara, , ISSN 1221-5279, p. 161-165.

5. HORABLAGA M., Moisuc A., (2004), The biodiversity of some pastoral associations with
Alopecurus pratensis L. in Banat. Scientifical Papers, Faculty of Agriculture, V.
XXXVI, Editura Eurobit, Timisoara, , ISSN 1221-5279, p. 165-171.

6. Jia HL1, Ji QL, XING SL, ZHANG PH, ZHU GL, WANG XH. (2010) Chemical composition and
antioxidant, antimicrobial activities of the essential oils of Thymus marschallianus
Will. and Thymus proximus Serg , J Food Sci.,75(1):E59-65. doi: 10.1111/j.1750-
3841.2009.01413.x

7. NABAVI SM1, MARCHESE A2, IzaDl M3, CuRrTI V4, DAGLIA M5, NABAvI SF1. (2015) Plants
belonging to the genus Thymus as antibacterial agents: from farm to pharmacy. Food
Chem. 2015 Apr 15;173:339-47. doi: 10.1016/j.foodchem.2014.10.042.

8. SANDOIU IONUT, LUMINITA COJOCARIU, LAVINIA ALINA CALUSERU, DESPINA-MARIA BORDEAN,
MARINEL HORABLAGA, AURICA BREICA BOROzZAN (2014) The relation between
species Agrostis capillaris L. and soil ph, Proceedings of The 20th Int. Symp. on
Analytical and Environmental Problems, Szeged, Hungary, 22 September 2014,
ISBN 978-963-12-1161-0. p: 170-174.

9. PAVEL MARIANA, M. RISTIC, TATJIANA STEVIC, 2010, Essential oils of Thymus pulegioides and
Thymus glabrescens from Romania: chemical composition and antimicrobial activity,
J. Serb. Chem. Soc. 75 (1) 27-34 (2010).

10. ***https://www.thermofisher.com/ro/en/home/references/gibco-cell-culture-basics/cell-culture-
protocols/trypan-blue-exclusion.html

142



