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Abstract: The present study aimed to determine the antibacterial, antioxidant, cytotoxic
activities and element levels of Verbascum lasianthum Boiss. ex Bentham. The free
radical scavenging activity, total phenolic content, total antioxidant capacity, total
oxidant capacity levels were analyzed as the antioxidant parameters. Seven bacteria
and one yeast strains were used to determine the antimicrobial activity. The cytotoxic
effects of plant extracts were determined using A549, MCF-7, HepG2 and SH-SY5Y cell
lines. The findings demonstrated that the antioxidant activity increased with an increase
in the phenolic content of extracts. This species is rich in bio-elements such as Fe, Cu,
Mn, Zn, and Mg. Different concentrations of extracts could have antibacterial activity.
This plant had an apparent cytotoxic effect only in the A549 cell line and increased
the proliferation in other cell lines. The findings demonstrated that plant could be
used alone or as a supplement to the current treatment protocols in diseases due to
their antioxidant, antibacterial and cytotoxic effects. However, it is recommended that
Verbascum L. species intended for use in therapy should be procured from areas where
there is no soil pollution or organic farming is preferred.

Key words: Antibacterial activity, antioxidant, cytotoxic, Verbascum lasianthum Boiss.
ex Bentham.

species globally and Turkey is the country with
the most diversity (Bani et al. 2010). Verbascum

Verbascum L. (Scrophulariaceae) species, known
as verbasco, are frequently used in several
countries due to its mucolytic effects, particularly
in relieving the upper respiratory tract. However,
different Verbascum species are used in the
treatment of wounds, eczemas, hemorrhoids,
and diarrhea in traditional medicine in different
regions (Akdemir et al. 201, Alipieva et al. 2014,
Suntar et al. 2010, Kahraman et al. 2010). Thus,
dried Verbascum L. leaves and flowers, oil
extracts, alcoholic tinctures, capsules are sold
as alternative medicine products in pharmacies
and markets in most countries (Luca et al.
2019). There are about 360 types of Verbascum

lasianthum is a biennial herb widely grown in
Turkey. Like many other Verbascum species, it is
used for its mucolytic effects. It is also reported
that the flowers of V. lasianthum are used for
hemorrhoids in southwestern Anatolia (Tuzlaci
& Erol 1999). Antibacterial, antioxidant, cytotoxic
effects and element levels of Verbascum
lasianthum Boiss. ex Bentham species was
investigated in the present study.
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MATERIALS AND METHODS

Plant material

Verbascum lasianthum Boiss. ex Benth.
plant species were collected in Koroglubeli
(38°58'59"N, 30°55'29"), Afyonkarahisar on July,
2017. The plant was collected from the plateau
in the high mountain area. Dr. Mustafa Kargioglu
conducted identification of the plant. The
genus and species identification of the plant
sample was conducted based on Huber Morath.
The plant sample is stored at Afyon Kocatepe
University herbarium with the registration
number AKU9323.

Preparation of the plant extract

A mixture of Verbascum lasianthum plant stem,
leaves and flowers was used. These parts were
cut to small pieces and dried. The dried pieces
were grounded (crude sample) with a blender
to prepare the plant extracts. Both methanol
and acetone extracts of the plant were prepared.
Verbascum lasianthum acetone (VL ) and
methanol (VL__ ) extracts were produced
with a Soxhlet extraction system. Extraction
with Soxhlet continued for 8 hours. Free radical
scavenging activity, total phenolic acid content,
total antioxidant capacity (TAC), total oxidant
capacity (TOC) levels, antimicrobial and cytotoxic
effects were analyzed in the obtained extracts.
Mineral levels were determined with crude plant
samples.

Antioxidant activity analyses

Free radical scavenging activity

The free radical scavenging activity of the
Verbascum lasianthum plant was conducted
according to the method based on DPPH
(1,7-diphenyl-2-picrylhydrazyl) radical
scavenging. The radical scavenging activities of
VL and VL extracts, BHT (Butylated

acetone methanol

BIOLOGICAL ACTIVITY POTENTIAL OF V. Lasianthum

hydroxy toluene) and a-tocopherol were
prepared at different concentrations (7.5, 15,
22.5 mg/mL). DPPH solution (1 mM) was added
to 100 L solutions. All samples were wrapped
in aluminum foil and stored in the dark for 30
minutes. The absorbance of the samples was
measured at 517 nm against the blank. While
determining the DPPH radical scavenging effect,
BHT (synthetic antioxidant) and a-tocopherol
(natural antioxidant) were used as positive
controls. The same procedures were repeated
with BHT and a-tocopherol. Based on the optical
density of plant extracts and antioxidants used
for comparison, the percentage inhibition rates
were calculated with the formula presented
below.

Inhibition rate (%) = [(Absorbance
Absorbance ) | Absorbance

sample

control

1 x100

control)

Using the curve equations obtained from
the percentage inhibition graphs, IC, values (the
dose that inhibits 50% of DPPH in the solutions)
were calculated for VL and VL extracts,

acetone methanol

BHT and tocopherol (Desmarchelier et al. 1997).

Total phenolic acid content

Total phenolic acid content was measured with
the Folin-Ciocalteu method. Astandard curve was
plotted for gallic acid that is used to determine
the phenolic acid content in plant extracts.
While determining the total amount of phenolic
substance, gallic acid was used as a control.
Different concentrations (100, 250, 500, 700, 1000
pg/mL) of standard gallic acid solutions were
prepared. Folin-Ciocalteu reagent was added to
plant extracts and standard solutions. Na,CO,
was added and the product was stored at room
temperature for 2 hours. The absorbance of the
mixture was measured against the water with an
UV spectrophotometer at 760 nm (Gamez Meza
et al. 1999). Using the absorbance determined in
the analysis of plant extracts and the accurate
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equation obtained with the gallic acid standard
curve, the total phenolic acid content in 1 mg
extract was calculated as gallic acid equivalent
(ug GAE / mg).

Total antioxidant capacity (TAC), total oxidant
capacity (TOC) and oxidative stress index (0SI)

Verbascum lasianthum acetone and methanol
extract TAC and TOC levels were measured with
commercial kits based on spectrophotometric
method (Rel Assay, Gaziantep, Turkey). Extracts
solutions with a concentration of 1 mg/mL were
prepared in dimethyl sulfoxide (DMSO) for this
purpose. DMSO was used as the blank in the
analysis. Trolox determined as positive control
for TAC. Sample TAC levels were determined by
comparison with Trolox, a water-soluble form of
vitamin E. Thus, the total antioxidants content of
thesampleswasdeterminedasTroloxequivalent.
TAC levels were determined with a calibration
curve developed based on Trolox antioxidant
standards, prepared in different concentrations
(2,1,0.5,0.25, 0125 mmol Trolox/L). Plant extract
TAC levels were determined with the obtained
linear equation. TAC levels were expressed in
mmol Trolox Equivalent/L (Erel 2004).
Determination of oxidant molecule levels
in a plant may be beneficial in explaining the
antioxidant capacity of the species. Furthermore,
the high TOC level of the plants that would be
used for phytotherapeutic purposes means
that the antioxidative benefits of the plant
would be reduced. Thus, total oxidant capacity
(TOC) was determined in the present study. 20
pmol/L hydrogen peroxide (H,0,) was used as
the positive control in the determination of TOC
levels. Since the total antioxidant content in
the plant was compared to H,O,, the results are
presented as H,O, equivalent. Sample TOC levels
were determined based on the optical densities
obtained with spectrophotometric readings (at
540 nm) conducted after adding the reagents

BIOLOGICAL ACTIVITY POTENTIAL OF V. Lasianthum

based on the kit protocol to plant extracts
dissolved in DMSO at a concentration of 1 mg/
mL (Erel 2005). TOC levels were calculated using
the formula indicated in the commercial kit (Rel
Assay, Gaziantep, Turkey) and given below.

TOC (pmol H,0, Equiv./L) = [ (AAbs Sample/AAbs
standard) x 20 ]

The oxidative stress index (0SI) was
calculated (Hazman & Bozkurt 2015) with the
obtained TAC and TOC data and the formula
given below as provided in kit protocols. The
calculated OSI values were assessed as the
extract had low phytotherapeutic activity due to
the low OSI levels.

OSI=[(TOC/TAC) x 100]

Microbiological analyses (determination of
antibacterial activity)

The antibacterial activity of Verbascum
lasianthum acetone and methanol extracts were
determined with the disk diffusion method.
Reference strains used were Escherichia coli
0157 (ATCC 43894), Escherichia coli (ATCC 25292),
Listeria monocytogenes (ATCC 7644), Salmonella
typhimurium (ATCC-14028), Bacillus cereus (ATCC
11778), Staphylococcus aureus (ATCC 25923),
Enterococcus faecalis (ATCC 29212) and Candida
albicans (ATCC 90028).

The reference strains were counted with
the nutrient broth serial dilution method.
Suspensions were prepared so that the final
bacteria concentration was 10°-10" cfu/mL.
250 plL bacteria culture was added to each
petri dish that contained 25 mL of Mueller-
Hilton agar (Oxoid CM337). 50 uL extract in
four different concentrations (2.5%, 5%, 10%
and 20%) in absolute methanol were added to
discs.Gentamicin 10 pg (Oxoid CT0024B) and
Ciprofloxacin 5 pg (Oxoid CT0425B) were used
as positive controls. Later was incubated at 37+2
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oC for 18-24 hours. The zones formed around
the discs after the incubation were measured
(Bauer et al. 1966, Ozkan et al. 2005). All tests
were performed in duplicates with 3 samples of
each extract.

Cytotoxicity analyses

Lung cancer cell line (A549), breast cancer
cell line (MCF7), liver cancer cell line (HepG2)
and neuroblastoma (SH-SY5Y) cells were
used. The cytotoxicity levels of Verbascum
lasianthum in cancer cell lines were determined
with the MTT (3-4,5-dimethyl-thiazolyl-2,5-
diphenyltetrazolium bromide) method. The
cultured cells were counted with the trypan
blue method for MTT analysis. The optical
densities of the samples were determined at
540 nm with an ELISA microplate reader (Biotek,
ELx800). The cell viability of the control group,
which was not treated with plant extracts, was
accepted as 100%, and the effect of each dose
on cell viability was calculated with the formula
presented below (Ersin et al. 2016, Ulasli et al.
2013).

Cell viability (%) = [ (100 * Absorbance
(Absorbance ]

The viability of the cells used in the
application was expressed in percentage for
each dose. The % viability data obtained in MTT
tests were used for determine the cytotoxic
properties of the V. lasianthum species in cancer
cells (A549, MCF-7, HepG2, SH-SY5Y cell lines).
The lethal doses (LD,,), which were effective on
cancer cells, were determined with the vitality
rates created by each dose in cells.

o

samp

control)

Mineral substance levels

The microwave firing method was used to
decompose the organic components in V.
lasianthum samples and convert the inorganic
components into a soluble form. A crude
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sample was placed in teflon godets. Nitric acid,
hydrogen peroxide and perchloric acid were
added to samples. The godets were heated in
a microwave oven (Berghof). The sample minor
and major element concentrations transferred
to the volumetric flasks were measured with
inductively coupled plasma-optical emission
spectroscopy (ICP-OES; Spectro Genesis,
Germany).

Statistical analysis

The collected data were presented as mean
+ standard deviation. Data analysis was
conducted with SPSS 18 software. Kruskal-
Wallis test was conducted to determine
the statistical differences. The statistically
significant differences between the groups were
determined with the Mann-Whitney U test. Epa
Probit Analysis Software (Version 1.5) was used
to calculate the plant extract LD,, doses that
were effective in cancer (A549) cells.

RESULTS AND DISCUSSION

Verbascum lasianthum was investigated in terms
of biological activity (antioxidant, antimicrobial,
cytotoxic properties) and element content in the
present study.

Antioxidant effect

Free radical scavenging effect

Several parameters are used as indicators of the
antioxidant properties of a substance. One of the
most frequent parameters is the DPPH method,
anindicatorofthe freeradical scavenging activity
of the antioxidant. When the antioxidant that
would be analyzed is added to the medium that
contains DPPH, it neutralizes the DPPH radical
and reduces the DPPH content. As the DPPH
content is reduced, the absorbance is reduced
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as well. Thus, the DPPH radical scavenging
activity of the substance added to the medium
is calculated by reducing in the absorbance
rate. In the present study, BHT and a-tocopherol
antioxidants were used to compare the effects
of the analyzed extracts on the DPPH radical.
In order to better understand and compare the
radical scavenging activity of the plant extracts,
BHT and a-tocopherol that were used in this
study, the graph plotted using the determined
mean absorbance data is presented in Figure 1.

Based on the data above, the radical
scavenging activity of VL . extract was the
highest in all tested doses. When the radical
scavengingactivities of the V. lasianthum extracts
and BHT and a-tocopherol were compared, their
activities can be ordered as VL__._ > VL _
> BHT > a-tocopherol (Figure 1). Verbascum
lasianthum extracts, BHT and a-tocopherol
IC,, (the dose that inhibits 50% of DPPH in the
environment) values, also calculated using the
absorbances obtained during the determination

BIOLOGICAL ACTIVITY POTENTIAL OF V. Lasianthum

of the radical scavenging activity (Figure 1), are
presented in Table I as well.

The data demonstrated that the IC_ value of
acetone extract to inhibit DPPH radical was 17.07
mg/mL and methanol extract IC,, value was 6.44
mg/mL. Thus 50% of the 1 mM concentration
DPPH in the medium was inhibited by 6.44 mg/
mL VL ..., extract, however 17.07 mg/mL of
VL, ... €xtract could inhibit the same amount.
That is, the methanol extract could neutralize
the same amount of DPPH radicals at lower
concentrations. Thus, the radical scavenging
activity of VL__ . extract was higher when
compared to others. For comparison, BHT and
a-tocopherol could inhibit 50% of DPPH at
higher concentrations when compared to plant
extracts. In other words, it was found that DPPH
radical scavenging activities of VL and

acetone
VL, nanot €Xtracts were higher than BHT and
a-tocopherol.
Several studies conducted with various
Verbascum species could be interpreted. The

radical scavenging activity of the most frequently
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used Verbascum L. species in drug format in
developed countries,namely Verbascum thapsus
was analyzed. In the methanolic extracts of the
leaves of the V. thapsus species, it was reported
that DPPH radical and NO scavenging activity
(IC,, dose for DPPH radical was approximately
80-160 pg/mL) was high (Pal et al. 2013). It was
determined that the Verbascum species used
in the present study, V. lasianthum inactivated
the DPPH radical at higher doses (at 6 mg / mL
levels). However, to claim this definitively, both
V. thapsus and V. lasianthum samples should be
analyzed under the same laboratory conditions.
Inanotherstudy, DPPH radical scavengingactivity
of Verbascum phlomoides water extract was
determined. The study findings demonstrated
that EC,, (IC,,) value of the plant species was
7.09 mg/mL (Grigore et al. 2013). The present
study findings also demonstrated that the DPPH
radical scavenging activity of the Verbascum
lasianthum species was similar to the DPPH
radical scavenging activity of V. phlomoides,
analyzed in the study by Grigore et al. (2013).

Phenolic acid content, TAC, TOC and OSI levels

It was reported in studies conducted with
Verbascum species that the antioxidant

Table I. The IC, values of BHT, a-tocopherol
antioxidants and VL VL extracts against the
DPPH radical.

acetone’ ‘methanol

Sample Doses of IC, (mg/mL)*
VL, 17.07
VL, 6.44
a-tocopherol 24.29
BHT 23.58

*The IC,, doses refers to the concentration of plant extract/
antioxidant which inhibits half of the 1TmM 3900 puL DPPH
radical solution. (VL : Verbascum lasianthum Boiss. ex
Benth. methanol extract, VL__, .: Verbascum lasianthum
Boiss. ex Benth. acetone extract, BHT: Butylated Hydroxy

toluene).
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properties of the plant extracts with high
phenolic acid content could be increased (Shi et
al. 2018, Ivanova et al. 2005). Polyphenols, which
are very effective in forming of antioxidant
properties of Verbascum species, play an active
role in neutralizing oxidant molecules. Catalpol
derivatives, as well as aucubin and an aucubin
derivative, were isolated and characterized
from the roots of V. lasianthum. Buddlejoside
was found for the first time in the Verbascum
genus in a study (Akdemir et al. 2004b). In the
present study, the phenolic content (64.47+4.84
ug GAE/mg plant extract) of VL extract
was higher when compared to the methanol
extract (30.82+2.10 ug GAE/mg plant extract)
(Table 11). The findings demonstrated that the
antioxidant properties increased with the high
phenolic content. TAC levels of the VL, ..
extract (2.24x010 mmol Trolox Equiv./L) with
higher phenolic acid content were higher when
compared to the methanol extract TAC levels
(1.95£012 mmol Trolox Equiv./L). The presented
data in the literature also supported these
findings. It was reported that the polyphenol
content of Verbascum phlomoides, which
is preferred due to its sedative effects in
respiratory tract diseases and inflammation in
Europe, was 418% and thus its antioxidant effect
was high (Grigore et al. 2013). The present study
found that the phenolic content of VL .. and
VL, ... €Xtracts were 31% and 6.5%, respectively.
Studies conducted with other plant species
demonstrated that there might be a positive
correlation between plant phenolic content and
antioxidant properties (Shi et al. 2018, Ivanova
et al. 2005).

It can be observed in Table Il that TOC
and OSI levels of VL, . extract with high
phenolic acid and TAC levels were lower when
compared to the VL . extract. This finding
indicated that VL extract may also have

acetone

an excellent phytotherapeutic effect compared
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Table II. Phenolic acid content, and TAC, TOC and OSI levels in Verbascum lasianthum Boiss. ex Benth. extracts.

VLmethanol
Phenolic acid content
30.82 + 210
(ug GAE/mg extract)
TAC
. 195 + 012
(mmol Trolox Equivalent/L)
TOC
71.39 + 616

(umol H,0, Equiv./L)

OSlI
(arbitrary Unit)

Datas are presented as mean * standard deviation (n=4). (VL

acetone”

0SI: Oxidative stress index).

* There is a statistically significant difference between group VL

to the VL ..., extract. Because, although
phytotherapeutic plants have antioxidant
compounds, they also contain certain amounts
of oxidants that could lead to stress. The low
oxidant levels in the plant that would be used
for phytotherapeutic purposes could easily
be tolerated by the organism when used for
phytotherapeutic purposes. This is important
for the more substantial benefits of the effects
of antioxidant components in a plant species.

Mineral levels

Plants’ mineral content is the critical reason for
their antioxidant properties. Because the plants
and their extracts with sufficient essential trace
elements for the human body could support the
immune system. Bio-elements are required for
the synthesis, storage, activity or degradation
of the biomolecules such as several enzymes,
vitamins and hormones, which are essential
for the metabolism balance. Thus, the bio-
element content of Verbascum lasianthum was
determined in the present study. The findings
demonstrated that V. lasianthum had a rich
mineral content (Table Il1). Especially it could be
argued that the high level of trace bio-element

3681.47 + 458,66

metanol®

‘methanol

VLacetone P
64.47 + 4.8 0.021%
224+ 010 0.021%
10.03 + 4.06 0.021%

44763 +179.38 0.021*

Verbascum lasianthum Boiss. ex Benth. methanol extract,
: Verbascum lasianthum Boiss. ex Benth. acetone extract, TAC: Total antioxidant capacity, TOC: Total antioxidant capacity,

and group VL (p<0.05).

acetone

content such as zinc, copper, manganese and
iron, could have improved the antioxidant
capacity of the plant. Because iron, which is one
of the essential elements, is included in the
structure of hemoglobin and also participates
in the catalase structure, which is a significant
antioxidant enzyme for the immune system.
Copper is an important bio-element in the
absorption and transportation of iron. Mn or
Cu-Zn trace elements are required as co-factors
for the activity of superoxide dismutase (SOD)
enzyme, which is synthesized in the metabolism
and has antioxidative activities (Reiter et al.
2000). It was reported that the deficiency of Mn
mineral, a SOD enzyme cofactor, stimulates lipid
peroxidation and oxidative stress (Paynter 1980).
Other SOD enzyme cofactors, Cu and Zn minerals
support the antioxidant system, and play roles
in growth, immune system, cellular respiration,
redox processes and protein synthesis (Valko
et al. 2005). Thus, the bio-elements such as Fe,
Cu, Mn, Zn, Mg found in V. lasianthum positively
affect the antioxidant system of the organism
and on other mechanisms responsible for the
regulation of the metabolism.
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Table Ill. The element levels in the Verbascum lasianthum Boiss. ex Benth.

Elemen Concentration (ppm)

Fe 446.98 + 94.63

Cu 6.94 + 0.91

Mn 3812 +2.39

Zn 20.67 +1.08

Cr 0.72 +0M

B 014 + 0.01

Se undetected*

Co undetected*

Datas are presented as mean * standard deviation (n=5).

Element Concentration (ppm)

Na 78.38 £ 10.08

Ca 440943 + 447.33
Mg 1386.76 + 142.82
Ba 945+ 0.79

Ni 172 + 0.09

Bi 8.66 * 0.42

Ga 0.24 = 0.05

Pb 3.08 £ 0.78

*Concentrations of elements with little or no values in the plant (Se, Te, Tl, Be, Co, Cd, Li) could not be determined.

One of the interesting findings in the
present study was the gallium, boron and
bismuth content of the V. lasianthum, albeit in
low concentrations. The gallium (Ga) element
is not found in nature in pure form. It is one
of the elements used in the production of
semiconductor material and infrared receivers.
A review of the studies that investigated the
mineral levels in various plant species would
demonstrate that there are very few plant
species with gallium content. In the future,
the gallium content of V. lasianthum could be
significant as science would advance and the
use of gallium and its effects on human health
are known. Boron compounds are known to
have low toxicity levels (Hubbard 1998). Studies
with certain boron compounds demonstrated
that it may have beneficial effects on various
pathologies and diseases (Hazman et al. 2018,
Coban et al. 2015, Ince et al. 2012). Thus, V.
lasianthum boron content may also contribute
to its phytotherapeutic activities. The bismuth
content of the plant, which was identified as
8.66 ppm in the present study, is known to have

clinical benefits at low doses. Bismuth, known
to have antimicrobial properties, is one of the
ingredients of certaindrugs used inthetreatment
of peptic ulcer (as Bismuth subsalicylate and
bismuth subcitrate) (Ko et al. 2019, Kim et al.
2019). However, it should be remembered that
Bismuth has neurotoxic effects in high doses
and may lead to the development of symptoms
such as encephalopathy, aphasia and myoclonus
(Sampognaro et al. 2017, Hogan et al. 2018).
Several Verbascum L. species naturally grow
in Turkey, especially during June and September
in regions with an altitude of about 600-1700
in roadside fields. This can be explained by the
effect of the heavy metals that accumulate in
the soil, probably due to the vehicles passing
through the roads on Verbascum species. In the
present study the V. lasianthum was collected in
a field located at a distance of a few kilometers
from the road on the 38" km of Afyon-Ankara
highway (B3 Afyonkarahisar, Bayat, Koroglubeli
pass, an opening in “Cistus laurifolius” bushes),
and the analyses demonstrated that it included
certain amounts of heavy metals such as Pb,
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Cr, and Cd. In a previous study, it was reported
that after metal contamination of the soil,
Verbascum species could adapt by developing
metal tolerance shortly after exposure. Thus
they have phytostabilization potential (Morina
et al. 2016). In another study that investigated
the decontamination of the soil with heavy
metal content with various plants, it was
reported that the Verbascum thapsus L. species
accumulated soil-borne heavy metals and led
to biomass regeneration and it was a plant with
phytoextraction potential. In a study conducted
with five plant species, Populus ssp., Ailanthus
glandulosa L., Robinia pseudoacacia L., Artemisia
artemisiifolia L. and Verbascum thapsus L.
species were used. The findings of the study that
was conducted for 5 years demonstrated that
Verbascum thapsus species was more effective
in biomass production and heavy metal removal
(Pb, Cd, Zn, Cu, Ni, Cr and As) in a polluted area,
and thus reduced the mean soil pollution
(Cudic et al. 2016). Based on this data, it could

BIOLOGICAL ACTIVITY POTENTIAL OF V. Lasianthum

be suggested that Verbascum lasianthum and
other Verbascum species could contribute to
the reduction of heavy metal contamination
in the soil through phytoextraction and phyto-
stabilization (vegetative fixation; reduction of
the bioavailability of toxic metals and other
pollutants by the plant).

Antibacterial potential

Antibacterial properties of Verbascum
lasianthum were determined using standard
gram-positive, gram-negative bacteria and
yeast strains with both acetone and methanol
extracts. The data are presented in Table IV. As
seenin Table IV, all concentrations of Verbascum
lasianthum acetone extract did not affect L.
monocytogenes, B. cereus, E. faecalis, E. coli
0157 and S. typhimurium, however they were
effective on S. aureus, E. coli and C. albicans. The
literature review revealed no previous studies
on antimicrobial activities of the acetone extract

Table IV. Antibacterial activity of Verbascum lasianthum Boiss. ex Benth. species.

The dose of applied acetone extract of

The dose of applied methanol extract

Gentamicin = Ciprofloxacin Verbascum®* of Verbascum*
(10pg) (5pg)
ke He 2.5% 5% 10% 20% 2.5% 5% 10% 20%
L
16.67 + 0.58 30.33 £ 115 0 0 0 0 0 0 0 12 +1
monocytogenes
B. cereus 27.33 + 0.58 30.66 + 115 0 0 0 0 0 0 0 0
S. aureus 19.66 + 2.51 22.66 +2.08 0 0 10.33 £ 0.58 10.33 £ 0.58 0 0 0 0
E. faecalis 14.66 + 2.08 2133 £115 0 0 0 0 0 0 0 0
. 11.33 +
E. coli 18 £1 27.66 = 0.58 0 8.66 + 0.58 10.66 + 115 12.66 + 0.58 0 0 0 175
E. coli 0157 15.33 £ 115 27.66 £ 115 0 0 0 0 0 0 0 0
. . 10.33 +
S. typhimurium 15.66 + 1.52 31+1 0 0 0 0 0 0 058 11+1
. 12.66 +
C. albicans 15+1 29.33 +0.58 0 12.33 £ 0.58 16.33 + 0.58 18.33 £ 0.58 0 0 0.58

Datas are presented as mean * standard deviation (n=3). Antibacterial activity was determined using disk diffusion method.

* Different concentrations of extracts prepared in solutions (w/v; 2.5%, 5%, 10% ve 20%) in absolated methanol (50 pL) were
added to discs. Absolute ethanol, Gentamicin 10 pug (Oxoid CT0024B) and Ciprofloxacin 5 ug (Oxoid CT0425B) were used as
controls. Reference strains used; Escherichia coli 0157 (ATCC 43894), Escherichia coli (ATCC 25292), Listeria monocytogenes (ATCC
7644), Salmonella typhimurium (ATCC-14028), Bacillus cereus (ATCC 11778), Staphylococcus aureus (ATCC 25923), Enterococcus

faecalis (ATCC 29212) and Candida albicans (ATCC 90028).
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of this plant. Thus, the findings of the present
study were the first in the literature.

Previous studies investigated the
antimicrobial activity of Verbascum lasianthum
Boiss. ex Benth. methanol extracts (Kahraman
et al. 2011). In the related study, three bacteria
(S. aureus, E. coli, P aeruginosa) and three yeast
strains (C. albicans, C. krusei, C. parapsilosis)
were used and it was reported that V. lasianthum
plantwas not effective on S. aureus, E. coli and C.
albicans strains. Inthe present study, six bacterial
strains and one yeast strain were used. The
findings demonstrated that all concentrations of
the V. lasianthum methanol extract did not have
any effect on B. cereus, S. aureus, E. faecalis and
E. coli O157. It was determined that especially
20% concentrations of methanol extracts
were effective on L. monocytogenes, E. coli, S.
typhimurium and C. albicans. However, in a
study conducted by Kahraman et al. (2011), it was
reported that V. lasianthum had no effects on E.
coliand C. albicans strains. Differences between
the present study findings and the findings
mentioned in the literature could be explained
by the differences between the high and low
concentrations used in these studies. Because,
in the present study, the extracts prepared in
4 dilution rates were applied to 50 pL bacterial
strains, while the previous study reported that a
200 pg dose was used in 20 mL volume.

Cytotoxic properties

Different concentrations (25, 50, 100, 200, 500,
1000, 2000 pg/mL) of both methanol and
acetone extracts of V. lasianthum were used to
investigate cytotoxic properties of the species
on various cancer cell lines (A549, MCF7, SH-SY5Y
and HepG2). The findings demonstrated that
a clear cytotoxic effect was observed only on
the A549 cell line (Figure 2a). The calculations
revealed that the LD, , doses of Verbascum
lasianthum in the A549 cell line were 652.8 ug

BIOLOGICAL ACTIVITY POTENTIAL OF V. Lasianthum

/ mL for the acetone extract and 939.2 ug/mL
for the methanol extract. It was determined that
doses of both methanol and acetone extracts
that were applied to the A549 cells (even at
the lowest dose of 25 pg/mL) were cytotoxic
(anti-proliferative). The compounds called
luteolin and 3-O-fucopyranosylsaikogenin F,
isolated from another Verbascum species,
Verbascum thapsus, were reported to have an
anticarcinogenic effect by inducing apoptosis
in A549 cells (Zhao et al. 2011). This data could
explain the possible reasons for the cytotoxic
properties of V. lasianthum on A549 cells in
the present study and supporting the previous
findings. Because the presence of several
bioactive compounds such as saponin, cataptol,
ajugol, sinuatol, verbascoside, and especially
luteolin, known to have apoptotic effects on
A549 cells (Zhao et al. 2011) in different extracts
of V. lasianthum is known (Akdemir et al. 2004a,
Kupeli et al. 2007, Tatli et al. 2007). However,
further studies are required to determine which
components are effective to extending and on
what types of cancer.

The present study findings demonstrated
that all doses increased the proliferation in
cancer cells, contrary to the cytotoxic effects of
Verbascum lasianthum on HepG2 cells (Figure 2¢).
Similarly, Figure 2b demonstrates that low doses
of acetone and methanol extracts increased the
viability of MCF-7 cancer cells. It was determined
that only high methanol extract doses (1000 and
2000 pg/mL) could have cytotoxicity in MCF 7
cells, albeit low. Although there is no literature
on the effect of V. lasianthum on cancer cell
lines, certain studies investigated the impact of
various Verbascum species on MCF-7 and HepG2
cells. The anticarcinogenic effects of Verbascim
sinaiticum L. species on both HepG2 and MCF-7
cells were investigated, and it was reported that
it was not possible to determine the effects on
HepG2 cells. In MCF-7 cells, it was determined that
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Figure 2. The effect of Verbascum lasianthum Boiss. ex Benth. extracts on cancer cells (A549, MCF-7, HepG2 and SH-

SY5Y cell lines).

the methanol, hexane and chloroform extracts
of V. sinaiticum L. species were antiproliferative,
while water and n-butanol extracts were
proliferative (Talib & Mahasneh 2010).

In the SH-SY5Y cell line consisting of
neuroblastoma cells, it was found that certain
doses of the acetone and methanol extracts
of V. lasianthum demonstrated cytotoxic
effects (especially 200 yg/mL), while they had
proliferative effects in certain other doses (low
and high doses) (Figure 2d). Although there are
no previous studies on the effects of Verbascum
species on SH-SY5Y cells, a study investigated
the effect of a compound called acteoside,
which is a verbascoside compound isolated from
Verbascum sinuatum, on neuroblastoma cells.
In that study, it was reported that the compound
isolated from V. sinuatum inhibited apoptosis

in SH-SY5Y cells within the range of 0-40 ug/
mL (Wang et al. 2009). These data support the
results obtained in the present study. Because
the current study data demonstrated that V.
lasianthum methanol and acetone extracts that
contain verbascoside compounds (Akdemir et
al. 2004a) increased the proliferation in SH-
SY5Y cells up to a concentration of 50 pg/mL.
One of the reasons for this could be related
to the inhibition of apoptosis by verbascoside
compounds (Wang et al. 2009).

CONCLUSION

In the present study, it was determined that
Verbascum lasianthum Boiss. ex Benth. species
could increase proliferation in cancer lines other
than A549 cell line, thus demonstrating that it is
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necessary to decide on fine boundaries for the
use of this plant species. Therefore, the effect of
antioxidant plants or bioactive compounds on
cancer cells, whose phytotherapeutic effects are
investigated, should be defined. Furthermore,
the cytotoxic properties of V. lasianthum against
the lung cancer (A549) cell line, associated
with the respiratory system, were engaging in
particular. This finding may be related to using
the Verbascum species in respiratory tract
diseases phytotherapeutically due to their
mucolytic effects.

In conclusion, determination of the
ethnopharmacological properties of Verbascum
L. species, whose economic value is increasing
every day due to their effects on diseases,
and represented with about 360 species
globally, could contribute to the development
of innovative products in this field. Even the
primary phase studies have not been conducted
on most Verbascum L. species. It is essential to
determine the species whose effects have not
been analyzed and to conduct the required
studies. Only then, clinically effective species
would be identified, and related products could
be developed.
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