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ABSTRACT

Objective: Lamiaceae family has a wide variety of well-known and lesser-known plants with strong
medicinal qualities. The genus Micromeria Benth. is a member of this family consisting of
herbaceous plants with a variety of significant biological, phytochemical, and ethnobotanical uses.
In this study, the biological activities of methanol and ethanol extracts of Micromeria myrtifolia
were evaluated.

Material and Method: To demonstrate the antioxidant activity DPPH radical scavenging activity
and total phenolic content assays were done. The effects of the extracts on acetylcholinesterase
(AChE) and monoamine oxidase-A were then assessed.

Result and Discussion: Methanol extract showed the highest DPPH scavenging activity, at the dose
of 10 mg/ml with a value of 96.55%. For the highest concentration that can be applicable, AChE
inhibitions for the methanol and ethanol extracts were 25% and 27%, respectively. On the other
hand, the inhibitory effects of the ethanol and methanol extracts of the plant on MAO-A were
determined; for the ethanol extract 1Cso value was found as 32.5876 + 0.89 ug/ml, and for the
methanol extract it was found as 34.6544 = 0.76 ug/ml. It can be told that M. myrtifolia can act as
a potential antioxidant. With further research and investigation, it is thought that Micromeria
myrtifolia could be used as a natural source for the treatment of various neurological diseases.
Keywords: Acetylcholinesterase, antioxidant activity, Micromeria myrtifolia, monoamine oxidase-
A, neurodegenerative diseases

oz

Amag: Lamiaceae familyasi, giiclii tibbi niteliklere sahip bilinen veya az bilinen degisik bitkileri
iceren bir bitki ailesidir. Micromeria Benth cinsi bu familyaya ait, ¢ok cesitli biyolojik, fitokimyasal
ve etnobotanik kullanimi olan, ¢cogunlukla otsu bitkilerden olugan cinslerden biridir. Bu ¢alismada,
Micromeria myrtifolia'nin metanol ve etanol ekstreleri, bitkinin biyolojik aktiviteleri gosterilmek
tizere secilmistir

Gere¢ ve Yontem: Antioksidan aktiviteyi gostermek i¢cin DPPH radikal siipiiriicii aktivitesi ve total
fenolik igerik deneyleri yapilmistir. Daha sonra ekstrelerin asetilkolinesteraz (AChE) ve monoamin
oksidaz-A (MAO-A) iizerindeki etkileri degerlendirilmigtir.

Sonug ve Tartisma: Calisma sonunda metanol ekstrakti, 10 mg/ml dozunda % 96.55 degeriyle en
yiiksek DPPH radikal sipiiriicii  aktivitesi  gostermistir.  Uygulanabilecek en  yiiksek
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konsantrasyonlarda metanol ve etanol ekstreleri icin AChE inhibisyonlar: sirasiyla %25 ve %27
olarak saptanmistir. Ayrica bitkinin MAO-4 iizerine etkisi de tespit edilmistir. Buna gore etanol
ekstresi i¢in ICso degeri 32.5876 + 0.89 pg/ml ve metanol ekstresi icin ise 34.6544 + 0.76 pg/ml
olarak bulunmugstur. Elde edilen sonu¢lara gore M. myrtifolia'min potansiyel bir antioksidan etkisi
gasterebilecegi séylenebilir. Daha ileri ¢calismalar ile Micromeria myrtifolia'min ¢esitli norolojik
hastaliklarin tedavisi icin dogal bir kaynak olarak kullanilabilecegi diistiniilmektedir.

Anahtar Kelimeler: Antioksidan aktivite, asetilkolinesteraz, Micromeria myrtifolia, monoamin
oksidaz-A, norodejeneratif hastaliklar

INTRODUCTION

The pathogenetic pathways of many illnesses, including neurological disorders are linked to
oxidative stress [1,2]. Besides, acetylcholinesterase (AChE) and monoamine oxidases (MAOS) are very
important enzymes for their significance in the treatment of these diseases. So, their activities and
inhibitions play crucial roles in treating some neurologic conditions [3,4].

Since ancient times plants have been used for the therapy of different illnesses. Today, practically
all pharmacopoeias in the world recommend plant-derived medicines with actual therapeutic benefits.
There are also some regions with unique herbal pharmacopoeias [5].

Lamiaceae family has strong biological effects with secondary metabolites whose structure has
been elucidated and secondary metabolites that have not yet been elucidated [6]. Micromeria Benth., a
genus of this family, mostly consists of herbaceous plants with a variety of significant biological,
phytochemical, and ethnobotanical uses. Micromeria genus is represented by eighty-nine species in the
world and nine species in Tiirkiye. There are seventeen taxa in Tiirkiye and five of them are endemic
[7,8]. Micromeria myrtifolia Boiss. & Hohen. (Ayakli kekik, Bogumlugay) used for flu, gallstones,
gastrointestinal disorders, pleasure, relaxing, stomachache, and throat disease [9-12].

Studies on the phytochemistry of Micromeria species have revealed the presence of several
flavonoid chemicals, saponins, tannins, anthraquinones, and essential oils [13-15]. Numerous
investigations have established that certain Micromeria species have biological properties that include
antifungal, antimicrobial, antioxidant, anticholinesterase, anti-inflammatory, gastroprotective,
hepatoprotective, and cytotoxic effects [6,16-19]. According to Formisano et al., the methanol extracts
of M. myrtifolia were found to be substantially more active antioxidants than chloroform and hexane
extracts, when tested using DPPH radical scavenging and ferric ion reduction (FRAP) assays [20].

Here in this study, some of the biological functions of Micromeria myrtifolia were examined. Our
goal was to demonstrate the DPPH activity of the extracts of the plant and the relationship between that
activity and the phenolic content of the plant. AChE and MAO-A are two crucial enzymes that have
drawn a lot of interest from researchers due to their significance in the therapy of neurodegenerative
illnesses. We also tried to find out how the extracts of Micromeria myrtifolia influenced these two
enzymes.

MATERIAL AND METHOD
Plant Materials

In June 2021, M. myrtifolia was collected from Gemlik, Bursa, Tiirkiye. Assistant Professor Dr.
Ebru Ozdemir Nath observed and identified the plant sample. Herbarium of Altinbas University Faculty
of Pharmacy (HERA) has received a specimen of the plant with the herbarium number HERA255.

Preparation of the Extract

The plant parts were ground into a fine powder using a mechanic's grinder, air dried at room
temperature in a dark, shaded environment, and weighed with a digital balance. M. myrtifolia powder
was macerated with a ratio of 1 part of plant (25 g) soaked in 10 parts of solvent (250 ml), by using 96%
ethanol and methanol solvents, in a tightly closed container for 24 hours, and protected from light, while
stirring frequently. Under a rotary evaporator (Heidolph Hei-VAP Advantage rotary evaporator), the
solvent evaporated to dryness. M. myrtifolia plant extract was kept at +4°C until biological activity
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research.
DPPH Radical Scavenging Activity

Brand-Williams method was used to determine the DPPH activity of the extracts of M. myrtifolia
[21]. 10 pl of ethanol/methanol extracts of the plant sample in different concentrations (0.5-10 mg/ml)
were combined with 240 ml DPPH radical and incubated in the dark at room temperature for 10 minutes.
By measuring the absorbance at 517 nm, the decrease of the DPPH radical was quantified. Quercetin
was used as the standard in this activity test and the result is given in Table 1.

Table 1. DPPH radical scavenging activity of quercetin

Concentration (mg/ml) DPPH %
0.250 86.853
0.125 75.148
0.062 49.864
0.031 30.740
0.015 21.124
0.008 9.850
0.004 4.736

The formula below was used to determine the radical scavenging activity (Inh %) as a percentage
of DPPH discoloration.

Inh % = [1- (AbSextract / AbSDPPH)] x 100
Total Phenolic Content

The total phenolic contents of the extracts of M. myrtifolia were found using a modified Folin
Ciocalteu technique [22]. The reduction that resulted in a blue color was observed at 760 nm. Various
concentrations (0.5-10 mg/ml) of the ethanol/methanol extracts of the plant samples were combined
with distilled water and Folin Ciocalteu reagent, respectively. The combination underwent a room-
temperature incubation. 15 pl of 2% Na,CO3 were added after 3 minutes. After 2 hours of incubation at
room temperature in the dark, the absorbance at 760 nm was measured using a multimode microplate
reader, the BioTek Synergy H1 (Agilent). Gallic acid was used as the reference solution.

Acetylcholinesterase Activity

The acetylcholinesterase activities of the extracts of M. myrtifolia were measured with the AChE
activity of Electrophorus electricus (electric eels) spectrophotometrically using the Ellman Method [23].
The substrate used in the study was acetylthiocholine iodide (ATC). The reactions were carried out at
25°C, in 100 mM Tris HCI (pH 8.0) buffer. To start each enzymatic reaction approximately 0.05 U/ml
AChE was added to the reaction mixture. The breakdown of acetylthiocholine was detected with a UV
spectrophotometer (Carry 60 Single Beam spectrophotometer, Agilent Technologies, USA) over an
elevation in absorbance at 412 nm.

Monoamine Oxidase-A (MAO-A) Activity

Spectrofluorometric analysis and the previously described protocols were used to determine the
effects of the M. myrtifolia extracts on MAO-A activity [24,25]. Each reaction was carried out in a 100
mM potassium phosphate buffer at a pH of 7.4. Kynuramine was used as the substrate of MAO-A. The
substrate, buffer, and extracts had a 10-minute preincubation at 37°C. MAO-A was added to the assay
mixtures to start the reactions, and the processes were then maintained at 37°C for an additional 20
minutes. 1000 ul of distilled water was added after the reactions were stopped by NaOH (2N). A
multimode microplate reader was used to measure the quantity of fluorescence at 310 nm for excitation
and 400 nm for emission. The related ICso values were used to express the extracts' inhibitory potencies.
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To compare the ICsp values of the plant clorgyline was used.

RESULT AND DISCUSSION

The DPPH radical scavenging activity and the total phenolic content of different concentrations
of these extracts were determined. The results are summarized in Table 2. The antioxidant activity of
methanol extracts was higher than that of ethanol extract. Methanol extract showed the highest DPPH
scavenging activity, at the dose of 10 mg/ml with a percentage value of 96.55%. In this concentration,
quercetin equivalent was obtained as 0.4392 mg. As the amount of tested dose increases, the DPPH
activity increases for both extracts. DPPH percentage of the 0.5 mg/ml of the methanol extract was
found to be close to the 1Cso value (46.0967%). Similar to antioxidant activity assays, the highest TPC
was found in the methanol extracts at the dose of 10 mg/ml with gallic acid equivalent 0.8629 mg/ml,
and the gallic acid the equivalent phenolic content of methanol extract was higher at all doses.
Furthermore, it was found that, as the TPC was getting higher, the DPPH activity test was found to be
higher. All these findings suggest that Micromeria myrtifolia methanol extracts have high antioxidant
content, even in low doses, and have a high potential in terms of antioxidant product development.

Table 2. DPPH radical scavenging activity and TFC of the methanol and ethanol extracts of Micromeria
myrtifolia

Extract Co?fﬁg/trﬁ)t on EISE 5'2.3? ?rrﬁs/tlﬂ ) DPPH, % E-qulj if/:élce::‘gil:léﬁnzcllrgl)
10 0.26030.024 83141741795 0.5836£0.040
Ethanol 5 0.1059-0.001 64.1762+0.010 0.321440.018
Extracts 1 0.03330.001 39.415740.707 0.0789-0.002
05 0.0162:0.001 23.8084+1.764 0.0368£0.003
10 0.4392:0.003 96551742441 0.8629-0.045
Methanol 5 0.254040.012 83.0450+1.005 0.6106£0.012
Extracts 1 0.0586-0.038 59.6024+1 221 0.1860-0.009
05 0.0456:£0.004 46.096742.083 0.0901-0.002

For the inhibitory effects of Micromeria myrtifolia’s ethanol and methanol extracts on AChE, a
wide range of concentrations were screened. The highest (final) concentration that could be tested was
1.5 mg/ml for each extract. The inhibition percentages for the methanol and ethanol extracts were 25%
and 27%, respectively. At higher concentrations, transparency and measurability in the cuvette were
greatly reduced, preventing tests from being performed with higher concentrations.

On the other hand, the inhibitory effects of the ethanol and methanol extracts of the plant on
MAO-A were determined and the ICso values were calculated. For the ethanol extract the I1Cso value was
found as 32.5876 + 0.89 ng/ml and for the methanol extract it was found as 34.6544 + 0.76 ng/ml which
is a very close result to the former. We have identified the 1Cso value for the well-known inhibitor
“clorgyline” as 3.128 nM + 0.023. On the other hand, the ICso values of another selective inhibitor of
MAO-A “moclobemide” is reported as 6.1 uM [26]. According to these results, it can be assumed that
the plant has a moderate inhibitory effect on MAO-A activity.

There are various studies on the antioxidants, anti-tyrosinase, anti-amylase, and antidepressant
activities of Micromeria species, but very limited of them have been done with M. myrtifolia species
[27,28]. In the study that have been conducted by M. myrtifolia collected from Lebanon the DPPH test
revealed that the methanol extracts exhibited higher antioxidant activity compared to the extracts than
that of the chloroform and hexane extracts. Finally, Micromeria myrtifolia collected from Antalya was
studied for its antidepressant activity. It was determined that the methanol extract of the plant was shown
to have antidepressant activity both in vivo and in vitro [29].

In this work, we have identified some of the biological activities of M. myrtifolia’s ethanol and
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methanol extracts. In the study, we found that methanol extract showed high activity in all doses
administered by DPPH. If we compare the findings we obtain with the ones in the literature, the results
we found for the antioxidant tests were consistent with the results obtained from different species of the
same genus. They were also parallel to that of the same species collected from different locations. So, it
can be accepted that our plant M. myrtifolia can act as an antioxidant.

On the other hand, our research is the first to examine the inhibitory effects of the methanol and
ethanol extracts of M. myrtifolia on AChE and the first to address the inhibitory effects of the ethanol
extracts of M. myrtifolia on MAO-A. The results are beneficial and encouraging. With further research
and investigation, it is thought that M. myrtifolia could be used as a natural source for the treatment of
various neurological diseases.
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