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ABSTRACT

Background: The genus Phlomis includes up to 100 species which are distributed throughout
Eurasia. Of these species, Phlomis cypria Post (Lamiaceae) is an endemic plant from North Cyprus.
P. cypria is commonly used in North Cyprus as medicinal herbal tea for the winter cold and flu.
Phlomis species have antioxidant, antimicrobial and anticancer effects. Materials and Methods:
In this study, herbal part of P. cypria from North Cyprus was sequentially extracted using hexane,
dichloromethane and 70% aqueous methanol and using maceration at room temperature. All
extracts were investigated for antiradical (DPPH® and ABTS**), anticholinesterase, antibacterial
and the cytotoxic activities and additionally, chemical compositions of the extracts were
evaluated by LC MS/MS method. Results: Aqueous methanol extract showed antiradical
activities (IC, 0.29 mg/mL in DPPH®; TEAC 1.22, 1.36 in ABTS**) and cytotoxic activities (IC, 1264
pg/mL on SK-HEP 1 cells). Dichloromethane extract only showed activity in anticholinesterase
assay (inhibitions were 37.68% for AChE; 21.73% for BChE). Forsytoside B was found as the
main phenolic compound in the active extract with caffeic acid bound to other compounds.
Conclusion: According to the results, P. cypria could be a potential candidate as cytotoxic and
cholineasterase inhibitor agent.
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INTRODUCTION

Many Lamiaceae plants such as basil, mint, sage and lavender are
widely used in some food preparations because of their aromatic
properties. Phlomis is a genus of herbaceous flowering shrub in
the Lamiaceae family.! There are over 100 Phlomis species.
While they are native to the Mediterranean regions, they cover
most of Asia as far as China. They are widely used for their
pharmacological activities.? In Bangladesh, the leaves of P
aspera (Willd.) are used to help with the treatment of psoriasis
and chronic skin diseases.” The flowers are traditionally used
along with honey as cough treatment and in fighting colds in
children. In different countries, various Phlomis species have
been established to be used for homeopathy for skin ailments,
wounds, lesions, burns irritations and scalds in the form of
plasters prepared from freshly chopped leaves.*’ Along with
other plants, the aerial parts of P. bracteosa Royle ex Benth. is used
in China as powder for gastric disorders, too.* Some herbal teas
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including Phlomis sp. are also used as stimulants and appetizers.
Studies had emerged confirming the efficacy of Phlomis sp. for
the management of ulcers and hemorrhoids. Additionally, as
well as anti-inflammatory activities, researches have confirmed
antiradical and antimicrobial activities against several types of
bacteria.’

Phlomis sp. contain essential oils, flavonoids, iridoids and
phenylethyl alcohol glycosides as major classes of secondary
metabolites.” Phlomis essential oils are rich in monoterpenes,
sesquiterpenes, acids, alcohols and aliphatic compounds
according to the growing areas. Similar to other Lamiaceae plants,
essential oil configuration of Phlomis species can be used for their
chemotaxonomic classifications.'®"® Flavonoids, which are the
main phytoconstituents isolated from the Phlomis genus, are the
responsible constituents from many of the biological activities.
Compounds such as apigenin, luteolin, naringenin, eriodictyol,
chryseriol and kaempferol are plentiful. 7-O-glycosides of the
mentioned flavonoids are present in most of the Phlomis sp.
in varying concentrations." Although, they are not the major
compounds, various iridoids have been isolated and identified
from Phlomis sp. Commonly, shanzhiside methyl ester and
its derivatives and new iridoid, phlomiol and phlorigidosides,
have been discovered.”” Another chemical group which is
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commonly found in high concentrations in the Phlomis sp. is the
phenylethylalcohol glycosides. Compounds such as verbascoide
and forsythosides have been discovered in a couple of Phlomis
sp. and caffeic acid bound constituents are also identified in the
Phlomis species. In recent years, many new phenylathylalcohol
glycosides such as phlinosides, samioside and alyssonoside have
been discovered from various Phlomis sp.'®

Cyprus is a small island in the Mediterranean Sea; however with
more than 1500 species, it is abundant with flowers and shrubs.
The number of endemic species which are found in Cyprus
has been determined to be around 121. Phlomis cypria Post.,
an endemic plant of North Cyprus, has complete opposite and
decussate leaves with wrinkled surface and yellow Lamiaceae
type of flowers. P cypria is naturally distributed around the
Saint Hilarion peak and Alev Kayasi (Fire Rock) region in North
Cyprus."” Because of its endemism, there is no detailed scientific
research regarding the chemical composition and biological
activities of P. cypria in the literature. P. cypria is commonly used
in north Cyprus as herbal tea. Other uses include the homeopathic
treatments of diabetes, fever and others for powdered leaves.

The aim of this research project was to screen the main
pharmacological activities such as antiradical, anticholinesterase,
antibacterial activities and the cytotoxic ability of the polar
extract with phenolics as well.

MATERIALS AND METHODS

Plant Material and Reagents

Aerial parts of Phlomis cypria Post. were collected from Girne,
Saint Hilarion Castle area (April 15, 2017). The samples were
identified by Prof. Dr. E. Neriman Ozhatay from the Faculty of
Pharmacy Eastern Mediterranean University. Chromatographic
standards were purchased from Sigma Chemical Company (St.
Louis, MO, USA). All remaining reagents were of the highest
purity available and obtained from the Sigma Chemical Company
(St. Louis, MO, USA).

Preparation of the Extracts

Air dried P cypria herbal parts (77 g) were powdered and
successively extracted with 500 mL of hexane, dichloromethane
and 70% aqueous methanol. After 24 hrs, the solvent was filtrated
and the extraction procedure was repeated 2 more times with the
same solvent. Combined extracts were evaporated under vacuum
at 40°C. The extracts were lyophilized and stored at 4°C until
further analyses.

Total Phenolics

Total phenols were estimated as gallic acid equivalents (GAE),
expressed as mg of gallic acid/g extract.'® First, 100 ul of sample
was transferred to a 10 mL volumetric flask 6 mL of water, to which
500 pl of undiluted Folin-ciocalteau reagent was subsequently
added. After 1 min, 1.5 mL of 20% aqueous sodium hydrogen
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carbonate was added and the volume was raised up to 10.0 mL
with water. The controls contained all the reaction reagents except
for the actual extract. Following 30 min of incubation at 25°C, the
absorbance was measured at 760nm and compared to a gallic acid
calibration curve. Total phenolics were determined as gallic acid
equivalents and were presented as the mean of triplicate analyses.
The experiment was repeated at 2 concentrations for each extract.

LC MS/MS Analysis

LC MS/MS analysis was carried out using an Absciex 3200 Q
trap MS/MS detector. Experiments were performed using a
Shimadzu 20A HPLC system coupled to an Applied Biosystems
3200 Q-Trap LC-MS/MS instrument equipped with an ESI
source operating in negative ion mode. For the chromatographic
separation, a GL Science Intersil ODS 250 x 4.6 mm, i.d., 5pm
particle size, octadecyl silica gel analytical column operating at
40°C has been used. The solvent flow rate was maintained at 0.5
mL/min. Detection was carried out with a PDA detector. The
elution gradient consisted of mobile phases (A) acetonitrile:
water: formic acid (10:89:1, v/v/v) and (B) acetonitrile: water:
formic acid (89:10:1, v/v/v). The composition of B was increased
from 10% to 100% in 40 min. LC-ESI-MS/MS data were collected
and processed by Analyst 1.6 software.

1,1-Diphenyl-2-picrylhydrazyl (DPPH*) Radical
Scavenging Activity

The ability of P. cypria to scavenge DPPH® free radicals was
determined by the method of Gyamfi et al. (1999)." Briefly, a 50
pl aliquot of each extract in Tris-HCl buffer (50 mM, pH-7.4) was
mixed with 450 pl of Tris-HCI buffer (50mM, pH 7.4) and 1 mL of
0.1 mM 1,1-diphenyl-2-picrylhydrazyl in methanol. The controls
contained all the reaction constituents excluding the extract or
positive control material. After 30 mins of incubation in dark and
at ambient temperature (25°C), the subsequent absorbance was
documented at 517 nm. The percentage inhibition was calculated
using Equation 1. BHT was used as a positive control. The values
were presented as the average of three measurements.

Percentage inhibition = [(Abs control - Abs sample) / Abs con-
trol] x 100

(Eq. 1)

2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic
acid) ABTS** radical scavenging activity

The ability of P cypria to scavenge ABTS*® free radicals was
determined by the method of Re et al. (1998).2° ABTS** solution
was prepared by adding 36 mg of ABTS** along with 6.6 mg of
K,0,S, in 10 mL of distilled water. This solution was then left in
dark for 16 hrs. The absorbance was adjusted between 0.7-0.8
at 734 nm. The samples were dissolved in the concentration 3
mg/mL and 6 mg/mL. 10 pl of samples was added to 990 pl of

ABTS** reagent. The experiment was repeated 3 times at each

Indian Journal of Pharmaceutical Education and Research, Vol 57, Issue 2, Apr-Jun, 2023



Kunter, ef al.: Biological and Chemical analysis of Plomis cypria Post

concentration. The results were presented as an equivalent value
of the antioxidant capability of Trolox.

Antimicrobial Activity

Staphylococcus aureus (ATCC 25923), Escherichia coli (ATCC
25922), Enterococcus faecalis (ATCC 29212), Klebsiella
pneumoniae (ATCC 700603) were used in this assay. The
antimicrobial activities of the extracts were evaluated by the broth
dilution method. Briefly, the bacteria were cultured overnight in
an incubator at 37°C in a cation supplemented Mueller-Hinton
broth. The dichloromethane and hexane extracts were prepared
at 2048 mg/l in dimethyl sulfoxide (DMSO) as stock solutions.
Seventy percent aqueous methanol extract was prepared in
distilled water at a concentration of 2048 mg/1 for stock solution.
The experiments were carried out at concentration of 64mg/L
for each dichloromethane and hexane extracts. This was done
to minimize the concentration of DMSO to 3%, preventing
the results from being influenced by its antimicrobial activity.
The 70% aqueous methanol extract was carried out at 1024
mg/L. Minimum inhibitory concentration was regarded as the
minimum concentration of the extract that inhibits the growth
of bacteria. The experiments were repeated three times and an
average was obtained.

Cholinesterase Inhibition Activity

Acetylcholine esterase (AChE) and buthyrylcholine esterase
(BChE) inhibition processes were carried out by a small
modification to the spectrophotometric method explained
by Ellman et al. (1961).*' Electric eel AChE (Type VI-S,
EC3.1.1.7) and horse serum BChE (EC3.1.1.8) were applied,
acetylthiocholine iodide and butyrylthiocholine
chloride were employed as substrates of the reaction.
5,5’-Dithio-bis(2-nitrobenzoic) acid (DTNB) was used for the
measurement of the anticholinesterase activity. This procedure
had 168 pl of 50 mM of Tris HCI buffer (pH 8.0), 2 ul of each
sample solution, 10 ul of 6.8 mM DTNB solution containing
20 mM MgClL, and 100 mM NaCl, 10 pl of AChE/ BChE
solution were added by a multichannel automatic pipette. The
well plate used had 96 wells and it was incubated at 25°C for
15 min. The process was then commenced by the addition of
10ul of acetylthiocholine iodide/butyrylthiocholine chloride.
The propagation of the reaction in which acetylthiocholine
iodide/butyrylthiocholine chloride was being hydrolyzed was
monitored by the materialization and appearance of the yellow
5-thio-2-nitrobenzoate anion as a consequence of the reaction
between DTNB and thiocholines which was catalyzed by the
enzymes at wavelength of 412 nm. The percentage of inhibition of
the enzymes was concluded by comparison to the blank samples
which contained ethanol in the phosphate buffer solution using
the Eq 2. The experiments were done in triplicates and Donepezil
was used as a reference.

while

% Inhibition = (E-S)/Ex100 (Eq2)
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E =activity of enzyme without test sample

S = activity of enzyme test sample

Cell culture and MTT Assay

Human Hepatic Adenocarcinoma was kindly provided by Prof.
Dr. Mehmet Oztiirk (Izmir Biomedicine and Genome Centre).
The cells were kept in an enriched DMEM solution containing
10% FBS, 100 U/mL penicillin, 2 mM L-glutamine, 100 mg/mL
streptomycin and 1X NEAA under a humidified medium at 5%
CO, at an ambient temperature of 37°C. The MTT assay was
carried out in order to analyze the cytotoxic effect of P. cypria’s
70% aqueous methanol extract. Concentrations ranging from 100
to 1500 pg/mL P. cypria aqueous methanolic extract were used on
SK-HEP-1 cancer cell line.

2x10° cells were seeded in a 96 well plate. After an overnight
incubation, cells were subsequently incubated with the varying
concentrations of the 70% methanol extract. After 48 hrs
incubation, 0.5 mg/mL MTT [3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide] was added for 4 hrs. Following
the medium removal, the formazan crystals were dissolved with
100 pul DMSO. The absorption of the solution was measured at 570
nm using a Thermo Varioscan microplate reader. The total cell
viability was calculated as viable cell percentage. The experiments
were repeated three times and an average was obtained.

Statistical Analysis

Experiments have been independently carried out three times
and all results were presented as mean = SD from three
measurements for cytotoxicity analysis, Acetylcholine/
butyrylcholine esterase activity, and antioxidant assay. For the
cytotoxicity assay One-way ANOVA test was used for analysis. P
< 0.05 was considered as statistically significant. IC,  (the median
growth inhibitory concentration) values have been calculated
from the dose response inhibition curve. All the analyses were
performed using GraphPad Prism 5 software. LC-ESI-MS/MS

data were collected and processed by Analyst 1.6 software.

RESULTS

Chemical Composition Analysis

The herb parts of Phlomis cypria collected from Northern
Cyprus were roughly shredded and then macerated with hexane,
dichloromethane and 70% methanol at room temperature,
respectively. The total phenolic constituents evaluated by
spectrophotometric method using Folin-Ciocalteau reagent in
two different concentrations. The extract yields and total phenol
amounts are given in Table 1. According to our results, the highest
yield was obtained from aqueous methanol extract and the total
phenol content of the methanolic extract was also found to be the
highest among the others.
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Table 1: Extract yields and total phenolics of Phlomis cypria extracts.

Extract Extract Yield Concentration (mg/mL) Total phenols (mg,,./9..)
(%)

70% Methanol 29.36 3 8.83 £ 0.34*

6 3.76 £ 0.07
Hexane 4.84 3 0.14 £ 0.20

6 1.74 £+ 1.78
Dichloromethane 9.68 3 1.50 £ 0.31

6 1.43 £ 0.35

*mean * SD (n=3)
Table 2: LC MS/MS analysis of Phlomis cypria.

No RT [M-H] MS? Identified as
L 3.5 191 173,127 Quinic acid.
2. 7.0 353 335,191, 179, 161, 135 5-Caffeoylquinic acid
3. 7.4 755 623, 593, 461, 179, 161, 135 Forsytoside B
4. 8.8 623 461 Verbascoside
5. 10.0 477 315, 300 Isorhamnetin glucoside
6. 11.7 461 299, 283, 269, 255 Chrysoeriol glucoside
7. 12.9 445 269, 175,113 Apigenin glucuronide
8. 13.3 474 299, 284 Chrysoeriol glucuronide
9. 19.4 299 284, 255 Chrysoeriol

In this study, the chemical composition of the methanol extract
of P. cypria which showed high effect in most of the biological
activity studies was analyzed by LC MS/MS method. Polar
extracts were fragmented in negative mode and compared with
literature data and estimated compound analysis was performed.

The results of this evaluation are given in Table 2 (Figure 1).

Antiradical Activities

70% aqueous methanol extract was able to scavenge DPPH*® in a
dose dependent manner as presented in the sigmoid curve of the
percentage inhibition versus the log of the concentration in Figure
2. The IC_ value of aqueous methanol extract was calculated as

0.29 mg/mL using the sigmoidal curve as well.

The ability of the three extracts of P. cypria to scavenge ABTS*®
radical at two different concentrations of 3 and 6 mg/mL were
measured. The results of the extracts are given in Figure 3 as
TEAC value. The ABTS** results shown are a representation of
the three extracts in terms of their equivalent values of Trolox.
The 70% methanol extract was shown the maximum inhibitory
activity when compared with the dichloromethane and hexane
extracts. Higher TEAC value indicates a higher scavenging
activity of the ABTS*® radical.
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Antimicrobial and Cholinesterase Inhibition
Activities

The results of antimicrobial activities of the extracts against
the tested microorganisms were not statistically different. Only
aqueous methanol extract of P. cypria has shown a very weak
antimicrobial activity with the MIC > 128 mg/L.

The extracts were analyzed for their acetylcholineesterase
inhibitory activities and donepezil was used as a reference
standard. The results of the extracts are given in Table 3 as
percentages. According to the results within the Table 3, the
extracts were shown more inhibition against the acetylcholine
esterase than the butyrylcholineesterase enzymes. The highest
activity (37.68%) within the extracts was obtained from
dichloromethane extract as moderate acetylcholine esterase
inhibition in in vitro assay.

Cell culture and MTT assay

The cytotoxic effects of the extracts of P cypria were
investigated on SK-HEP-1 cell line by in vitro assay. Hexane and
dichloromethane extracts have not shown any cytotoxic activities
on the SK-HEP-1 cells maybe because of solubility problems in
polar media. Cytotoxic effect of aqueous methanol extract of
P cypria significantly increased in a concentration-dependent
manner. At concentrations over 500 pg/mL, the cytotoxicity
increased drastically as shown in Figure 4 (P < 0.001). The IC
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Figure 1: LC chromatogram of aqueous methanol extract of P. cypria at 330 nm.
a0 Therefore, it was not possible to compare the results of this study
» with the literature for P. cypria taxa.
. According to the LC MS/MS analysis phenolic compounds were
identified in the active fraction. The compounds within the polar
% active extract were evaluated as follows:
g
=50
§ Compound 2 presented molecular ion at m/z 353 which was
240 fragmented at m/z 191 (quinic acid) as a base peak and m/z 179
" a0 (approximately 5% intensity of the base peak). Loss of 62 amu
between the molecular ion peak and the base peak ion indicates a
20
caffeoyl or hexose unit but the presence of ion at m/z 135 indicated
10 a caffeic acid moiety. According to the previously published data,
0 compound 2 was identified as 5-caffeoylquinic acid. Quinic acid
0,01 01 1 10

Log Concentration (mg/mL)
Figure 2: Sigmoidal inhibition graph of DPPH* radical with P. cypria.

value of aqueous methanol extract of P. cypria was determined as
1264 Hg/mL.

DISCUSSION

In the literature, other Phlomis species were investigated and
published by different research groups. Especially, essential
oils compositions and their activities of Phlomis species were
evaluated. On the other hand, phytochemical studies included
iridoids and flavonoids also found in the literature for many
Phlomis species.

In this study, some biological activities and chemical composition
of different extracts of herb part of endemic P. cypria were
investigated. This research is the first screening study of biological
activities of P. cypria and as well as its chemical composition.
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was also identified in the extract as compound 1.2

Compound 3 showed molecular ion peak at m/z 755 [M-H]-,
due to the loss of a pentose sugar (-132 amu) and caffeic acid
loss (-162 amu) m/z 623 and 593 were observed respectively. The
combined loss of these units produced the ion at m/z 461. Caffeic
acid fragments were also observed at m/z 179, 161 and 135.
Compound 3 was identified as forsythoside B (Figure 5) which is
common in Phlomis species.”> Compound 4 showed a molecular
ion peak at m/z 623 [M-H]-, then fragmented to ion at m/z 461
due to the loss of a caffeoyl moiety. The fragmentation pattern
matches with verbascoside which is common in Phlomis genus.**

Compound 5 showed a molecular ion peak at m/z 477 [M-H]
and a base peak at m/z 315 due to the loss of a glucose moiety.
Other fragments of ions were observed at m/z 299. According
to the previously publish LC-MS literature data about Phlomis
phenolics, the compound was tentatively identified as
isorhamnetin glucoside.”
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Figure 3: TEAC values of P. cypria extracts. Data represent the mean values of
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Figure 4: Cell viability effects of aqueous methanol extract of P. cypria
on SK-HEP 1 cell line. Data represent the mean values of three individual
experiments (+ SD). *** P < 0.001.

Table 3: Acetylcholine and butyrylcholine esterase activities of Phlomis cypria extracts.

Sample Concentration
(mg/mL)

H* 0.5

H 1.0

H 2.0

C 0.5

© 1.0

C 2.0

M 0.5

M 1.0

M 2.0
Donepezil

AChE activity BChE activity
(%) (%)

11.88 £ 0.16** 9.35+0.02
17.05 £ 0.07 13.47 £0.02
22.79 + 0.09 19.54 £0.01
19.05 + 0.05 13.28 +£0.04
27.79 £ 0.06 18.80 £ 0.02
37.68 = 0.08 21.73 £ 0.04
4.25+0.04 10.96 + 0.01
6.78 £ 0.06 13.85 + 0.01
9.92 + 0.04 17.67 £ 0.02
99.85 + 0.01 69.42 + 0.04

*H, hexane extract; C, dichloromethane extract; M, methanol extract; **mean + SD (n=3)

Compound 6 showed a molecular ion peak at m/z 461 which was
162 amu (glucose) higher than chrysoeriol. Other fragments of
compound 4 was observed at m/z 299 (chrysoeriol) and 255. So
compound 6 was identified as chrysoeriol glucoside. Compund
6 was identified as chrysoeriol glucuronide which was presented
176 amu (glucuronic acid) higher molecular ion peak than
chrysoeriol.

Compound 7 showed a molecular ion at m/z 445 [M—-H]- and
a base peak ion at m/z 269 due to the loss of a glucuronic acid
moiety. MS2 fragmentation of aglycon produced ions at m/z 175
and 113. Comparing these data with the literature published
previously, compound 7 was identified as apigenin glucuronide.?

Compound 9, presented molecular ion at m/z 299 and base peak
ion at m/z 284, owing to the loss of a methyl unit, was identified
as chrysoeriol which was previously isolated and identified in
the same species.”” Chrysoeriol glucuronide also identified as
compound 8 using m/z 299, 284 MS* fragments.*
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Degradation by oxidative compounds of chemicals and organelles
present in cells is a multiphase reaction requiring several initiation
steps and propagations. The core concept to block oxidative
degradation from occurring is to scavenge initiator molecules
also known as free radicals."” Thus, it was essential to identify the
capabilities of P. cypria to scavenge a synthetic free radical. In the
DPPH"* assay, an artificial nitrogen based free radical interacts
as both as a free radical and as an indicator compound. After
reduction reactions DPPH® is reduced to the hydrazine form
which is shown as a color change from purple to colorless at 517
nm."” In the literature, other Phlomis species tested using DPPH*
radical and obtained different IC, data (0.14-12.18 mg/mL)
from the different extracts.?® Our results found between these
limits. Non-polar extracts, hexane and dichloromethane, did not
show any statistically significant radical scavenging activities in
this assay, potentially because of their solubility in polar media.
ABTS**, an artificial radical with a rather stable nitrogen core, is
more versatile in use, as both polar and non-polar compounds
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Figure 5: LC MS/MS spectrum of forsythoside B.

can be examined and the spectral inference can be kept to a
minimum due to the maximum absorption wave used, which
is not normally encountered by natural products (760 nm).”
In principle, ABTS* is similar to DPPH* but with the broader
range of interaction due to its chemistry. Polar extract of P. cypria
also found to be more active in ABTS** assay same as DPPH".
Phenolic compounds are known as responsible compounds
within the extracts due to the antiradical activities.

The ability of chemicals to inhibit acetylcholine esterase is a field
of interest. As acetylcholineesterase inhibitors are used in the
treatment of nerve poisoning and neurodegenerative diseases
such as Parkinson’s and Alzheimer’s disease. These compounds
are able to inhibit acetylcholine esterase allowing for the
accumulation of the neurotransmitter acetylcholine, which is
necessary for cognitive and behavioral functions. In the literature,
highest enzyme activities from the different Phlomis species were
also obtained from the ethyl acetate extracts which contained the
middle polarity compounds.*

CONCLUSION

The results of LC MS/MS analysis showed that forsythoside B
was the main active compound within the polar extract. Caffeic
acid derivatives were also found in the methanolic extract,
which is most active extract of P cypria. Plomis species have
been investigated for different effects such as antibacterial,
anti-inflammatory, anticancer, antidiabetic, antifungal and
antiparasitic. . As a result of these studies, it was reported that
essential oil fraction had antibacterial effect while polar fraction
was responsible for other effects. All results from the biological
activity and chemical composition assays within this study were
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the first records for P. cypria. Our future research will focus
on the enrichment of the active extracts and illuminating the
mechanisms of these biological activities.
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ABBREVIATIONS

SK-HEP1: Human Hepatic Adenocarcinoma; DMEM: Dulbecco's
Modified Eagle's Medium; FBS: Fetal bovine serum; NEAA:
Non-essential amino acids; PBS: Phosphate buffer solution;
MTT: 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromidefor; DCFH-DA: 2'-7'dichlorofluorescein diacetate; DCF:
2,7’-dichlorofluorescein; HEPES buffer: 4-(2-hydroxyethyl)-1-
piperazineethanesulfonic acid buffer; LC MS/MS: Liquid
Chromatography; AChE: Acetylcholine esterase; BChE:
Buthyrylcholine esterase; HPLC: High Performance Liquid
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Chromatography; TEAC: Trolox Equivalent Antioxidant
Capacity; DPPH®: 1,1-Diphenyl-2-picrylhydrazyl; ABTS*":
2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid); DMSO:
Dimethyl sulfoxide; DTNB: 5,5’ -Dithio-bis(2-nitrobenzoic) acid.

SUMMARY

Phlomis cypria Post (Lamiaceae), an endemic plant from North
Cyprus, was extracted with hexane, dichloromethane and 70%
aqueous methanol using maceration at room temperature.
All extracts were tested for antiradical (DPPH® and ABTS*),
anticholinesterase, antibacterial and the cytotoxic activities
and their chemical compositions were analyzed by LC MS/MS
method as well. The antiradical activities of aqueous methanol
extract were found as IC,,0.29 mg/mL in DPPH* and TEAC 1.22,
1.36 in ABTS** assays. Dichloromethane extract only showed
activity in anticholinesterase assay (inhibitions were 37.68% for
AChE; 21.73% for BChE). Forsytoside B was found as the main
phenolic compound in the active extract with caffeic acid bound
to other compounds.

None of the extracts showed antibacterial activity and only
aqueous methanol extract showed cytotoxic activity with 1264
pg/mL IC, value.
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