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ABSTRACT
Here a biological investigationof various extraobmh T. ramosissimum (Family-
Lamiaceae), an endemic species from North Africa. Severampgonents were
extracted from the aerial parts using hexane, etbgtate, acetone and ethanol. These
extracts were then investigated for their effecttwn cancer cell lines (MCF-7 and
HCT-116). Cytotoxicity of these extracts was meaduusing a colorimetric MTT
assay. The results showed that the component &edradgth ethanol, was the most
cytotoxic on all cancer cells tested £€6 and 17pg/ml for MCF-7 and HCT-116 cell
lines, respectively). Furthermore, these extracerewscreened for their anti-
inflammatory activity against 5-lipoxygenase enzyared for their anti-Alzheimer
activity against the acetylcholinesterase enzynkee®racts (hexane, ethyl acetate,
acetone and ethanol) showed a low inhibition lereb-lipoxygenase enzyme, 19.1,
39.7, 40.6 and 23.76%, respectively (at 60pg/mi)thie anti-Alzheimer activity at
60 g/ml, the percentage of inhibition does not e’c20%.
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INTRODUCTION

Natural plant extracts have acquired increasingré@st among consumers, the
minimal side effects and the effectiveness in ingasome serious diseases enhanced
the use of these natural products which could badthtional option to traditional
medicine (Newman et al., 2003). The gerwsicrium, which is one of the most
common species in tHeamiaceae family, comprises approximately 300 species, 100
of them are wide spread in the Mediterranean b@oulos, 2002). It has been
commonly used in herbal medicine for its mediciaatl biological properties such
asantitumor (Rasheed et al., 1995), anti-ulcerdtbat al., 2000), anti-inflammatory
(Barrachina et al., 1995) and antibacterial acési{fMonthana et al., 2009).

T. ramosissimum (Lamiaceae) is a perennial herb that is endemic in Tunisia
flora and known as “hachichetbelgacem ben salendcfiitha et al., 2007). This

Copyright © 2015, Journal of Natural Products, INDBY. Sudhanshu Tiwari, All rights reserved 106



N. Ghazouani, et al., /Journal of Natural Products, Vol. 8(2015): 106-112

Mediterranean plant is useful in traditional herbmkdicine for its cicatrizing
properties, for the treatment of intestinal inflaatron and gastric ulcer (Ben Sghaier
et al., 2011a). Previous reports on the specids dmosissimum or its essential oils
deal with its importance in the food and drug indas and its biological activities
(Ben Sghaier et al., 2011b). Following the tradigibuse of this plant, we chose to
study the activity of the extracts to bring mordormation of pharmaceutical
potential for this species. The main aim of thigdgtis to investigate, for the first
time, the anti-cancer effect @t ramosissium extracts on the growth of two human
tumor cell lines (MCF-7 and HCT-116) as well as ilmevitro anti-Alzheimer
(acetylcholinesterase (AChE)) and anti-inflammai@ipoxygenase) activities.

MATERIALS AND METHODS
Chemicals used: All chemicals used were of analytical reagent gra&le reagents
were purchased from Sigma-Aldrich-Fluka (Saint-QureRrance).
Plant material: The fresh areal parts @f. ramosissmum were collected in March
2011 from Orbata Mountain near of Gafsa, in thettspast part of Tunisia, and was
authenticated by Dr Ridha ElI Mokni (laboratory obtdny and plant ecology,
department of life sciences, faculty of science8iakrte)wherea voucher specimen
was deposited [LAM/52-T.ram/003]. Fresh aerial pavere dried in the dark and at
room temperature, grounded to fine powder and gtatel°C in the absence of light
in a tightly closed container.
Preparation of plant extracts. The powders (9g) were extracted successively with
150ml of solvent (hexane, ethyl acetate, acetomkeetimanol) by maceration for 48h
and filtered with a whatman No. 1 (England) filigsper. The filtrates were then
concentrated using arotary evaporation under vaatusb°C and then stored at 4°C.
Anti-inflammatory activity: Four extracts ofT. ramosissmum aerial parts were
examined for their 5-lipoxygenase inhibitory adiyvusing the method cited by Bekir
et al. (2013). Briefly, all extracts were dissoliedhe DMSO (5%) at 60ug/ml. In a
96-well microplate, were added in order, 150ul@diam phosphate buffer (pH 7.4),
20ul of different samples, 60ul of the substratmlgic acid and 20ul of enzyme
(500U/ml) which was mixed. After an incubation peki of 10 min at room
temperature, the absorbance at 234nm was recordedAd@mpe) USING a
spectrophotometer (Thermofisher scientific multiskaO). A blank experiment was
also carried out applying the same procedure tolaisn without the test material
and the absorbance was recorded @8 The anti-inflammatory activity of each
solution was then calculated as percent inhibiiocording to the following equation:
% inhibition=100 (AvlankAsample)/Apianky All measurements were performed in
triplicate. Nordihydroguaiaretic acid (NDGA) wasedsas positive control.
Acetylcholinesterase inhibition assay:The Ellman’s method, as mentioned by Bekir
et al. (2013), was applied for the assessmenteoAtBhE assay. A reaction mixture of
50ul of assay buffer (0.1Mdi-sodium hydrogenophasphpH 8), 25ul of AchE
(2.8U/ml), 25ul of the tested samples (hexane dimg acetate were dissolved in 5%
DMSO; acetone, ethanol and galanthamine (positrgrol) were dissolved in 10%
EtOH) and 125ul of the DTNB (3mM) were added in &v@&Il microplate and
incubated at room temperature for 15min. The reactvas initiated by addition of
25ul of the substrate acetylthiocholine iodide (ATbmM). The absorbance was
measured at 412nm after 10min using a spectropleseniThermo fisher scientific
multiskan GO).
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Inhibitory activity was calculated as percent intdmn according to the following
equation:
% Inhibition=100 x (1-S/E),
Where E and S were the respective enzyme activthyowt and with the test sample, respectively.
» Data presented here are the average of threeatgdic

Cytotoxicity: In order to assess the anticancer activity of Theramosissimum
extracts, the following human cancer cell linesevesed: MCF-7 for human breast
adenocarcinoma pleural effusion and HCT-116 for &mrwolon carcinoma. The cell
growth was estimated by MTT (3-(4,5-dimethylthia2eyl)-2,5-diphenyltetrazolium
bromide) assay as described by Bekir et al. (20C8)s were grown in RPMI-1640
medium at 37°C under 5% GOn a humidified incubator. Cells were harvested,
counted (3 x 1D cells/well in 100pl) and transferred into a 964welate, and
incubated for 24h prior to the addition of extracderial dilutions of test samples
were prepared by dissolving compounds in DMSO Yedd by dilution with RPMI-
1640 medium to give final concentration at 1, 1@ 4&0Qug/ml. Stock solutions of
samples were prepared: cell lines ail%hd samples at Li0incubated for 48h. MTT
solution at 5mg/ml was dissolved in 1ml of PhospHaaiffer Solution, and 50 of it
was added to each of the 96 wells. The wells weapped with aluminum foil and
incubated at 37°C for 3h. The solution in each welitaining media, unbound MTT
and dead cells were removed by suction and 60DMSO was added to each well.
Then, the plates were shaken and optical density n@@orded using a micro plate
reader at 540nm. Positive control being doxorub&id DMSO was used as solvent
control. Controls and samples were assayed in chatglifor each concentration and
replicated three times for each cell line. Extracygotoxicity activity was expressed
as 1Go, defined as the concentration of the test mateaglired causing a 50%
reduction in growth (cell number) for each celkeln

Statistical analysis: All data were expressed as Mean + Standard demmtof
triplicate measurements. The confidence limits veeteatP< 0.05. Correlations were
carried out using the correlation and regressiodeaavith EXCEL software.

RESULTS
Anti-inflammatory activity: Data (Table 1) showed the anti-inflammatory activity of
T. ramosissimum extracts (aerial parts) against the 5-lipoxygenaseyme at
60ug/ml. The best inhibiting capacity were recoradth acetone extract and ethyl
acetate extract. For the others, we observed a lmhibition.
Anti-acetylcholinesterase activity: The poorest results were obtained with the hexane
and ethyl acetate extract$aple 1), they were found to exert insignificant anti-
Alzheimer effect £€1%) at 50ug/ml. Acetone and ethanol extracts etdubia
lowinhibitory activity (5—25%) at 50pg/ml.

Table-1: Anti-acetylcholin esterase activity ofl . ramosissmum extracts.

Extract 5-lipoxygenase inhibition AchE inhibition
Dose fig/ml) Inhibition (%) Dose (pg/ml) Inhibition (%)
Hexane 60 19.10+1.66 50 n.i
Ethyl acetate 60 39.74+4.64 50 n.i
Acetone 60 40.56+5.45 50 20.0+2.3
Ethanol 60 23.70+0.69 50 8.0+3.4
NDGA 5 88.45+8.87
Galanthamine 30 97.5+1.6

* Results are reported as the means = SE (nB3)0(05), n. i.: no inhibition (inhibitiofl%).
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Cytotoxic activity: The in vitro cytotoxicity assay ofl. ramosissimum aerial parts
against two cells lines was evaluatdalfle 2). Results showed that ethanol extract
was the most active fraction on all cancer celésee (1Go were 6 and 17ug/ml for
MCF-7 and HCT-116 cell lines, respectively). Theetaoe extract exhibited no
significant activity against HCT-116 achieving &%d value>100pg/ml but it has a
good activity against MCF-7 (Ke=14ug/ml). Whereas, the hexane and ethyl acetate
extracts have a moderate activitysd@alues for both of them were between 21 and

62g/ml.
Table-2: The cytotoxic effect ofT. ramosissimum extracts on MCF-7 and HCT-116 cell lines.
Extracts ICso (Ug/ml)
MCF-7 HCT-116
Hexane 625 51+3
Ethyl acetate 3943 21+1
Acetone 14+1 >100
Ethanol 610 1742
Doxorubicin 0.21+0.03 0.10+0.01

e Results are reported as the means = SE (nB3)0(05).

Chemical composition of T. ramosissmum extracts. The composition ofT.
ramosisssmum extracts for phenolics, flavonoids, tannins andhacyanins was
evaluated and presented Table 3. Results showed that the amount of phenolics
varied in the different extracts (3.0-42.7 GAE mgfgiry mass). The highest quantity
was in ethanol extract (42.7+1.7 GAE mg/g of dryss)afollowed by acetone extract
(27.7+£0.9 GAE mg/g of dry mass), ethyl acetate aett(16+0.4 GAE mg/g of dry
mass). Hexane extract was poor in phenolics (38AE mg/g of dry mass). Ethyl
acetate extract possesses the most important anuwjufiavonoids compounds
(18.4+£0.7 QE mg/g of dry mass) follow-up by acetemé&act (16.2+0.6 QE mg/g of
dry mass), ethanol extract (9.6+0.4 QE mg/g ofrdass) and hexane extract (1.1+0.0
QE mg/g of dry mass). Concerning tannins they vabtendant in ethyl acetate extract
(59.1+2.2 CE mg/kg of dry extract), hexane ext(aé3+0.6 CE mg/kg of dry mass)
and ethanol extract (16.0+0.9 CE mg/kg of dry mals®) tannins were detected in
acetone extract. Anthocyanins were detected inlsgoahtities in all extracts, (0.04-
1.93mg cyanidin-3-glucoside equivalent/kg of dryssja

Table-3: Chemical composition ofT. ramosissmum extracts .

Extracts Phenolics | Flavonoids Tannins Anthocyanins
(GAE)? (QE)® (CE)° (C3GE)°
Hexane 3+0.1 1.1+0.0 18.3+£0.6 0.70+0.18
Ethyl acetate 16+0.4 18.4+0.7 59.1+2.2 1.93+0.07
Acetone 27.7£0.9 16.2+0.6 nd 0.04+0.08
Ethanol 42.7+1.7 9.610.4 16.0+0.9 1.07+0.04

& mg/g of extract®:mg/Kg of dry mass; nd: not detected.
" These results have been found in a previous veméntly published in “Analytical letters”.

DISCUSSION
No data was reported in the literature regardirgyahti-inflammatory activity of.
ramosissimum extracts (aerial parts) using the 5-lipoxygenasayswe compared it
to other species derived from themiaceae family. For instance, the methanol
extracts of threeSalvia species falvia stenophylla, Salvia repens and Salvia
runcinata) were evaluated for their anti-inflammatory adi5-lipoxygenase assay).
All extracts showed poor activity (>100ug/ml) (Kamatou et al., 2005).
Furthermore, Kamatou et al. (2005) indicated thathanol/chloroform (1:1) extracts
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of 16 Salvia species were unable to inhibit activity of 5-liggenase. The exception
of S radula (IC5,=78.81ug/ml), all the extracts displayed poor amftammatory
activity; the IGgvalues were in excess of 100ug/ml (Kamatou et 24Q9). Our
findings revealed that the extractsToframosissimum seem to possess similar anti-
inflammatory properties than those $dlvia species l(amiaceae family). Moreover,
the potential anti-inflammatory capacity in acetdngction might be due to the
presence of phenolics compounds (27.7+£0.9 GAE mofydyy extract), act as redox 5-
LOX inhibitors. The low reactivity off. ramosissimum extracts (hexane and ethanol)
might be related to the lower flavonoid$able 3) amounts, which varied from
1.1+0.0 and 9.6£0.4QE mg/g dry mass, respectidtyvever, recent study showed
that the anti-inflammatory activity has been atitéddl to flavonoids amounts, among
other groups of compounds (Amezouar et al., 20R330, correlation between
flavonoids contents and anti-inflammatory activdgainst 5-lipoxygenase enzyme
was carried out. We observed that the amounts afofloids in plant extracts
correlated well with their anti-inflammatory actyiand seems to have a notable
effect on the values of % inhibition ¥80.89).

It is the first time that the anti-Alzheimer properwas reported forT.
ramosissimum extracts. These results were a preliminary screeofirthe inhibitory
effect of these extracts on AChE. All extracts wienend to exert insignificant or low
anti-Alzheimer effect. The low potency against ACtdtld be attributed to the low
alkaloids content in these extracts. This is ineagrent with a previous study on
cholinesterase inhibitors from natural plant, whighs demonstrated that alkaloids
were the most active compounds against AChE (Oetaah., 2009). However, some
extracts of plants derived from themiaceae family, have been reported as having
lower or moderate AChE inhibitor ability, such isetcase of total and aqueous
extracts from theMelissa officinalis (Hajimehdipoor et al., 2013). These extracts
exhibited low (low: 5-25%; moderate: 25-50%) intoby activity at a concentration
of 300pg/ml. The ethanol extracts from the follogviplant species:Melissa
officinalis, Mentha suaveolens, Salvia officinalis, Lavandula angustifolia and L.
pedunculata were also evaluated for their anti-acetylcholieeste activity at a
concentration of 500ug/ml (Ferreira et al., 2008).these plants derived from the
Lamiaceae family. Except forL. angustifolia Miller (moderate inhibitory activity:
26.619.5%), all the ethanolic extract showed trac@o effect on AChE (16.4+5.4-
19.3+£3.9%). Also, the methanolic and hexane exdrattwo aromatic plants derived
from Lamiaceae family: Ballotanigra andHyssopus officinalis were searched for their
activity towards AChE enzyme at concentrations@lg/ml (Wszelaki et al., 2010).
The methanolic extract d@. nigraand H. officinalis indicated poor AchE inhibitory
activity (6.5£5.1 and 5.2+8.2%, respectively), wehthe hexane extracts contained
moderate inhibitory activity (26.7+2.4 and 29.64%.3espectively).

To our knowledge, the inhibitory activity of thesatracts on MCF-7 and
HCT-116 cell lines has never been reported befdmvever, cytotoxic activity of
this plant was studied against another cell linéX%eukemic cell line) and it was
reported that all the tested extracts exhibited significant activity (I1Go
value>100ug/ml) (Ben Sghaier et al., 2012). Amdrese extracts, a trend of increase
in activity was observed from non-polar extractxgmee) to polar extract (ethanol).
The cytotoxic activity was found maximum in ethansttract, which may be
explained by the ability of ethanol to dissolve maxm of compounds than other
solvents selected. The acetone extract containedif&pcompounds that could be
much more active on the MCF-7 cell line.
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Based on the bibliographical review, it is possibdehypothesize that the
significant activity in ethanol extract could beedio the presence of flavonoids that
are naturally occurring phenolic compounds foundplants. Bibi et al. (2012)
reported that the potential anti-cancer capaciggueous fraction against MCF-7 cell
lines might be due to the presence of phyto carestis like saponins and flavonoids
either individually or synergistically. Previousidies demonstrated that the cytotoxic
activity of plant extracts was interrelated witte thigh phenolics compounds content
and antioxidant activities. We found also a goodralation between phenolics
contents and cytotoxic activity on MCF-7 and HCTeldell lines. The correlation
coefficients B were 0.941 and 0.669, respectively. We also olesergood
correlations between anticancer property on MCFIY lme and DPPH and ABTS
assays (R0.78 and 0.73, respectively). Furthermore, antieaactivity on HCT-116
cell line correlates with DPPH and ABTS assay$QR99 and 0.997, respectively),
confirming that anticancer and antioxidant progsrdfT. ramosissimum extracts are
likely attributed to their phenolics content.

CONCLUSION
ThusT. ramosissimum showed promising anti-cancer properties agent dilrereffect
on cancer cellsn vitro. The acetone and ethanol extracts gave a gooetamter
activity, making these two extracts an importantged for the isolation and
characterization of the phyto-compounds responédrléhis biological activity.
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